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GUT COSTS... 
SPEED WORK 


with this steel sheeting 





ArMCO Steel Sheeting is ideal for trenches, core 
walls, cofferdams, bulkheads, bank protection, 
low retaining walls and other similar uses. 


Light weight and a small displacement 
area make Armco Steel Sheetin 
fast-driving, cost-cutting tool on eit < Sa 
temporary or permanent construction. 
Youll like the way it saves you time 
and money. 

Both interlocking and flange type 
Armco Sheeting can generally be 
driven to full penetration before ex- 
cavation. The corrugated metal design 
assures ample strength without excess 
bulk. It means easier handling, faster 
driving and lower costs. 

Another big advantage is that on 
temporary jobs Armco Sheeting can 
be readily pulled and used over and 
over again. A convenient slot near the 
top of the section makes pulling easy. 

There is no problem in hauling or 
storing Armco Steel Sheeting. Sec- 
tions nest together and save space. In- 
terlocking type sheeting is available in 
gages 12 to 7; flange type in gages 12 
to 3. Standard lengths are from 6 to 20 
feet or more in multiples of 2 feet. Write 
for prices and complete information. 
Armco Drainage & Metal Products, 
Inc., 1285 Curtis St., Middletown, O. 
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Wrought Everdur 
KEEPERS— 
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WEIGHT OF ASSEMBLY 1624 POUNDS 








For 20 years Everdur* Copper-Silicon Alloys have 
performed well under the corrosive conditions im- 
posed on sewage treatment equipment. These alloys 
have unusual resistance to corrosion. In addition, 
they provide high strength and, according to type, 
may be cast, hot or cold rolled, drawn, spun, forged 
or welded. ' 
A good example of Everdur advantages is seen in 
the five shut-off gates in the screen room at Rahway, 
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from mine to consumer 





COPPER-SILICON ALLOYS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass LTD. 
New Toronto, Ont. 











One of the five 13-year-old shut-off gates of Everdur Metal in the screen 
room of the Rahway Valley Joint Meeting Sewage Treatment Plant. 


N. J., installed more than 13 years ago. These gates, 
which operate smoothly and easily by hand, weigh 
1624 Ibs., while cast, electrically-driven gates for 
the same service would have weighed well over 
four tons each! 

In view of the fact that sewage service must not 
fail, a cotter pin may be as essential as the most 
massive equipment. Thus, Everdur Metal has been 
more and more widely specified for such uses as: 
Coarse and Fine Screens 
Swing Gates 
Built-up Sluice Gates 


Anchors 
Ladders 
Float Gage Chains 


Bar Rack Aprons Valve Springs 
Effluent and Scum Weirs Manhole Steps 
Scum Baffle Brackets Guides 
Troughs Walkways 
Screen Hoppers Bars and Plates 
Orifices Bolts and Nuts 
Backets 


For detailed information, write for Publications 
E-11 and E-5. 


*Reg. U.S. Pat. Off. 47183 


When you need special information—consult the ENGINEERS’ LIBRARY on pages 63-65 
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The Editor's Page 


Greetings for 1948 


When this appears, our readers will have entered 
on another year, and we wish for them that it will be 
a prosperous and pleasant year; and that it will be a 
year when they will have a bit of that prewar leisure 
it is so nice to think back on. The past seven years 
have been difficult ones for all, but to many they have 
brought some compensations of service, usefulness to 
our country and advancement. 

To the many hundreds who have remembered the 
editor with holiday greetings, he sends his best and 
heartfelt regards. It has not been possible to answer 
each and every one of these individually, pleasant as 
it would have been to do so. To the thousands of 
young men who served with him, and to the other 
thousands who did not serve but contributed their 
full share in making it possible for our armies to 
fight effectively in disease-ridden areas, the editor 
owes a special debt which can not be expressed in 
words. To them he can say only that the resources 
available to him or to PuBLic Works are available 
to them. 

On our part we hope to make PUBLIC WorKs more 
useful and more valuable to all, but especially to the 
younger men. We have plans for the coming year 
that we think will accomplish this desired end, but 
we shall let their fulfillment determine how successful 
we have been. 

So, as we start on 1948, we wish the fullest measure 
of happiness, pleasure and success to all. 


Post War Training for Sanitary Corps Officers 


There is before the Editor an announcement regard- 
ing “Inactive Duty Training” and it refers to all 
officers assigned to certain medical units in New York 
City, including some 50 or 60 former Sanitary Corps 
officers. The subject of this attractive lecture is ‘“Prob- 
lems in Surgery” and it will no doubt be of great 
benefit and interest to sanitary engineers, entomolo- 
gists and scientists in like fields. This Editor has writ- 
ten to the Army Senior Reserve Instructor for the 
New York area on this general subject, pointing out 
that these former Sanitary Corps officers were fully 
capable of planning and carrying on a training pro- 
gram of a suitable nature and adapted to their needs, 
but no reply has been received. It appears that no 
account is to be taken of our lessons in preventive 
medicine, learned at great cost in the recent war, and 
that what is good enough for the medics is precisely 
what everyone else assigned to the Medical Depart- 
ment needs. 


More Trouble for the Sewage Plant Operator? 


Newspapers have been reporting the troubles of a 
small Pennsylvania sewage plant after every home 
received a free sample of a new “soapless soap.’’ Next 
morning suds were overflowing the primary settling 
tank and the aeration basin, and cascading onto the 
surrounding lawn. The diagnosis was that this deter- 
gent dissolved the deposits on the inside of the sewers. 
No serious harm was done, but it is interesting to 


speculate on the effect, if any, on sewage treatment 
plants and processes of the wholesale use of the many 
new detergents now being put on the market. These 
are much more effective than soap. Remembering the 
problems created some years ago by the increasing 
use Of cellulose products, we will be interested to hear 
more from operators who have given this matter 
thought or have had experiences or carried on experi- 
ments with the new detergents. 


The Army Affiliation Program 


In order to provide the service units that will be 
needed in case of another emergency, the Army is 
putting on a campaign for the formation of “affiliated 
units.”” These are organized generally by a corpora- 
tion or a department serving a special technical field ; 
for instance, a state highway department might form 
a construction battalion, or a road building or mainte- 
nance battalion; a water department, a water purifica- 
tion unit; etc. This plan is an excellent one, but there 
are some problems to which attention ought to be given. 

In the first place, as we have said many times pre- 
viously, there is going to be a shortage of engineers 
in another emergency. Ordinarly in a service unit of 
this type, only about one-third of the officers need to 
be qualified engineers. There is great likelihood that 
the peace-time organization will provide that all offi- 
cers be technically qualified. When an emergency 
comes, these units will go into service almost at once, 
staffed to an unnecessary extent with high-grade men. 
When other units must be built up, there will be a 
shortage of qualified men to fill even the key positions 
in them. 

A difficulty with similar affiliated units in World 
War II was that promotion was very slow. The table 
of organization was filled initially, and promotion was 
possible only when rare transfers or casualities oc- 
curred. The man in the affiliated unit often stayed a 
captain while his associates in civil life went on to 
silver leaves. Provisions to correct this inequity must 
be made. 

These are among the important factors to be con- 
sidered if these important service organizations are to 
be of maximum value. 


Off-Street Parking 


A place to park is essential to every section of 
every community. If privately operated facilities can- 
not provide for the real needs of the citizens, the 
municipality must then step in. If parking meters do 
not solve the problem and there are not enough park- 
ing spaces on the streets—due regard being given to 
traffic safety—the municipality should provide off- 
street parking areas. This is as much a public function 
as paving of streets or furnishing water, sewerage and 
refuse collection service. Parking lots should not be 
located haphazardly, as on land which has no other 
use. The municipality should look for off-street park- 
ing areas that will be of maximum benefit to the citi- 
zens of the community. It must be within reasonable 
distance of shopping centers. Interior-block areas and 
land already owned by the community would be good 
places to start. 











“SOME BIG CONSTRUCTION 
/O8 GOING ON DOWN THERE” _ 


"YEAH! GOOD /0B, TOO! 
THEY RE USING 


HELTZEL 
STEEL FORMS 


Airport, highway, sidewalk, / 
curb and gutter, or whatever 

job it might be, there are sure / 
to be Heltzel Steel Forms in 

the picture. You depend on / 
Heltzel because their con- 
centrated engineering has | 
worked every detail to prac- 

tical purpose. Each exclu- / 
sive feature added has elimi- 

nated another problem for 


you. 
/ 


Special Heltzel dual duty forms 
at Patterson Field carried the 
heaviest construction equipment 
ever supported by any forms. 
The same set of forms were used 
for both 21" and 25" slabs. 


oe . 





Send me the following: 
[] B-19 Steel [] B-19A Steel 
Dual Duty 


Heltzel Steel Form & Iron Company, Warren, Ohio 


[] A-20 Steel Forms for 










Heltzel Standard 1/4° Form 


The same practical engineering that de- 
signed the special dual duty forms for 
the Patterson Field job is found in every 
Heltzel Steel Form. The standard form 
(illustrated above) is built to last, han- 
dle easily, and produce a better job. 
Moved from job to job, year in and 
year out, they set quickly, interlock 
smoothly, and strip away easily. They 
stay rigid because THE SINGLE WEDGE 
POCKET HOLDS STAKES FIRM— they 
can’t vibrate loose. 


BUILDS IT BETTER 


BINS, Portable and Stationary 

CEMENT BINS, Portable and 
Stationary 

CENTRAL MIXING PLANTS 

BATCHERS (for batch trucks or 
truck mixers with automatic 
dial or beam scale) 

ROAD FORMS (with lip curb 
and integral curb attach- 
ments) 

CURB FORMS 








pw Ld Airport Forms ry Sidewaiks. ae 
Name___ costal 

eee eT ee en Weer awe 
City eee ll ae 





HELTZE 


When you need special information—consult 


( Type of construction usually engaged in) 


STEEL FORM & IRON CO. 
WARREN, 


CURB AND GUTTER FORMS 

SIDEWALK FORMS 

CONCRETE BUCKETS 

TOOL BOXES 

FINISHING TOOLS FOR CON- 
CRETE ROADS 


the ENGINEERS’ LIBRARY on pages 63-65 
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FROM 
OUR 
READERS 











From the Orient: 
GENTLEMEN : 

We have received a great deal of 
U. S. Army and Navy surplus road 
construction equipments from UNRRA. 
I am hoping to get some information 
of it, and very appreciate your ‘‘The 
Highway, Street and Airport Manual.” 
Please send me one’ near copy to the 
following address. Thanking you in 
advance for this favor, I am, 

TAt CHEN-FAN 
First Engineering Force, China 


Too Late: 
GENTLEMEN: 

Please quote price for 750 copies of 
reprint of the article regarding the City 
of Hearne, Texas, which appeared in 
vour November issue. These reprints 
will be used for circulation locally. 

W. A. ROBERTSON, Texas 


Ed. Note: We are sorry; type is held 
only briefly after an issue appears, and 
requests for reprints must be received 
within 10 days after publication. We 
suggest wiring in cases such as the 
above. 


This Makes Us Blush: 


GENTLEMEN: 


In your September issue there is an 
article on page 33 on ‘‘How to Design 
Imhoff Tanks and Trickling Filters for 
Schools, Camps and Hotels.’’ My issue 
having been taken from my office, due 
to its great popularity, I would greatly 
appreciate your sending me all further 
information available on the subject. 

E. J. FOSTER 
County Engineer, Texas 


Ed. Note: Another copy was sent 
Mr. Foster; and in the near future, 
PuBLIC Works will begin publication 
of a series of articles on small sewage 
treatment plant equipment and design. 


Cleaning Sludge Lagoons: 
GENTLEMEN: 

Thanks for your letter regarding 
equipment for emptying lagoons. Con- 
sidering how little 1 told you of my 
problem, the answer was very helpful. 
Emptying our sludge lagoons has been 
a problem here in Fort Wayne. We 
have to take our crane right into the 
lagoon and load on trucks. The crane, 
18 tons, is far too heavy for the some- 








PUBL 





1948 





al of 
road 
RRA, 
lation 
“The 
ual,” 
o the 
yu in 


es of 
City 
-d in 
prints 


held 
and 
eived 


is an 
esign 
s for 
issue 

due 
eatly 
rther 


sent 
ture, 
ation 
wage 
sign. 


ding 
Con- 
my 
pful. 
been 
We 
the 
rane, 
ome- 










PUBLIC WORKS for January, 1948 








Brand MW hor 9S 


New 
all tho! frou ugh! 


§ Brand new 
EW ENGINES! 
a two new V-8's.-- UP to 145 h.p. 


CABS! Million Dollar 


1 
Cab with living room comfort! 


NEW FRAMES! H Tougher, 


more rugged than ever! 


NEW BIG JOBS! Biggest 













Ford Trucks ever --- UP to 21,500 
Ibs. G.V.W. 


I Five new 
Ww MODELS! 
= more than 115 Ford models! 


NBC stations 
Listen to the Ford Theater ont oy in. ES-T- 


Sunday afternoons §:00 to 





The great new Ford Trucks for °48 are 
revolutionary not only because they 
are new all through but because they are 
the amazing result of a time-proved 
truck engineering principle. This prin- 


ciple is Ford Bonus Built construction. 


Bonus Built=Extra Strength! Every 
single one of the great new Ford Trucks 
for ’48 is Bonus Built . . . designed and 
built with a margin of extra strength in 
every vital part. But that is only part 











Sonus 
Built 


BUILT STRONGER 7O LAST LONGER 


4G 








Bonus Vo bm —THE AMAZING RESULT OF AN 
ENGINEERING PRINCIPLE THAT ASSURES LONGER TRUCK LIFE... and ONLY Ford Trucks Have It! 


of this vital truck building principle... 


Bonus Built—Work Reserves! 7). 
extra strength provides WORK RESERVES 
that pay off for truck operators in two 
important, money-saving ways. . . 





Bonus Built= Greater Range of Use! | 
These Bonus Built woRK RESERVES give 
Ford Trucks a greater range of use by 
permitting them to handle loads beyond 
the normal call of duty! That means 
that Ford Trucks are not limited to 








doing only one single, one specific job! 

Bonus Built=Longer Life! What's 
more, these same WORK RESERVES allow 
Ford Trucks to relax on the job... to 
do their jobs easier, with less strain and 
less wear. Thus, Ford Bonus Built 
Trucks last longer because they are 
built to work easter! 








See the great new line of Ford Bonus 
Built Trucks for ’48 now! 


*BONUS: ‘Something given in addition to what 
is usual or strictly due.’’— Webster's Dictionary 


LIFE INSURANCE EXPERTS PROVE... FORD TRUCKS LAST UP TO 19.6% LONGER! 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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id Tractors 
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a day — whether it’s mowing 
lawns — cutting tall grass — or remov- 
more power to the ground than any trac- 

tor its size. 


ing piles of snow. 

TIME Largest implements of any trac- 
Contact your Gardenaid dealer for a demonstration 
of MAXIMUM TRACTION IN ACTION on your property. 


tor its size means Gardenaid 
These BIGGER IMPLEMENTS make the difference! 


maxinmune | 
© SCrION 


























covers more ground in less time. 


LABOR Operator simply guides—Gar- 

denaid does the work. With 
50% greater gear reduction and a simple 
implement hitch — Gardenaid directs 




















(Snow Plow) 


WHEREVER SNOW FALLS —do as many 
cities do—use Gardenaid's 4-FOOT SNOW 
PLOW-GRADER for top performance. 


(Trac-Mower) 


WHEREVER GRASS GROWS—as on your prop- 
erty lawns — use Gardenaid’s 48” CUTTER-BAR 
and the new Gardenaid 24” TRAC-MOWER. 








Motor Freight Factories 
ASSOCIATION OF Bus Lines Churches 
GARDENAID USERS Railroads Schools 
NCLUDE Hotels Parking Lots 
' eee Public Works Depts. Garages 








For more information and FREE literature write 


EASTERN TRACTOR MANUFACTURING CORP. 


KINGSTON, N. Y. 
When you need special information—consult the ENGINEERS’ LIBRARY on pages 63-65 
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what spongy bottom, and it has to be 
supported on mats which slows the 
work considerably. However, the big 
difficulty has been with rubber-tired 
trucks. They skid terribly on the moist 
sludge. Right now my thought is to get 
an overhead loader on treads and use 
trucks on treads. Your suggestion about 
a cableway is one that I have long had 
in mind. However, our lagoons are 
boxed in with a railroad on one side 
and a high bank on the other so that 
outside crane work is impossible. If I 
were designing new lagoons I would 
certainly give serious consideration to 
your suggestion. Just the same, I shall 
write to the companies you mentioned— 
you never know where questions lead to 
and sometimes there is an unexpected 
solution to a problem. 


RALPH A, Hoot, Indiana 


Cross-Connections and Safe Water: 


DEAR SIR: 


We wish to express our appreciation 
and commendation for the very fine 
article on ‘“‘Water-Borne Disease Out- 
breaks” which appeared in your No- 
vember, 1947, issue of PUBLIC WORKS. 

. We feel that the facts presented 
in this article . . . will be of consider- 
able help to other agencies and munici- 
palities in their fight to control and 
eliminate cross-connections and other 
sources of water-borne diseases. It is 
our hope that in future issues, we can 
have more of this kind of data on this 
most important subject. 


H. B. PEARCE 
Clayton Mfg. Co. 


Training Data: 


GENTLEMEN: 


I should greatly appreciate a copy 
of your January, 1947, issue. I am 
especially interested in the ‘“‘Easy to 
Use On-the-Job Training Program for 
your Highway Personnel.” ... 


L. G. HARVEY, Massachusetts 


More on Small Plants: 
Dear Sir: 


Reference is made to your article 
“How to Design Imhoff Tanks and 
Trickling Filters for Schools, Camps, 
and Hotels,’’ contained in the Septem- 
ber, 1947, issue of PuBLIC WorKS. 

Contained therein under ‘“Trickling 
Filters” is an offer by you to forward 
data on request, covering small rotary 
and fixed nozzle distributors. It is re- 
quested that a copy of such data be fog- 
warded to the writer, if available. 

Would also appreciate receiving any 
recommendations you may care to make, 
of books, literature, etc., which cover 
the design, construction and maintenance 
of small sewage disposal installations 
for populations of fifty (50) to two 
thousand (2,000) persons. 


Very truly yours, 
MARTIN J. CULLITY 
Engineer 
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VITRIFIED CLAY PIPE was used exclusively 
for the sanitary sewer system of General 
Motor’s new $7,500,000 assembly and dis- 
tributing plant 11 miles north of Van Nuys, 
California. Clay Pipe was specified because 
it is the only pipe impervious to the corro- 
sive action and acidity of the industrial 
wastes to be drained off through the sewer 
system. 


In some places the sewer trenches ranged 
from 12 feet to 22 feet in depth to get the 
required fall. The soil is very sandy and sub- 
ject to seismic conditions. The sewer system 
runs under railway tracks and roadways 
where it is subject to extra heavy loads. In 
these installations, Extra-Strength Clay Pipe 
was used. 


On any industrial sewer line installation, it 
pays to specify Clay Pipe. If you need spe- 
cific information on Clay Pipe, write the 
office nearest you. 





VITRIFIED CLAY PIPE. 


Handles Tough Assiqument 
For New G. M. Plant's Sanitary Sewer System 
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Eight thousand feet of Vitrified Clay Pipe was used in 
constructing the new General Motors sanitary sewer system 
and connecting it with the Los Angeles sewer system. Where 
extra-heavy loads were encountered, Extra-Strength Clay Pipe 
was specified. Donald Parkinson of Los Angeles was the archi- 
tect. The E-L-E Company of Los Angeles were consulting engi- 
neers. E. Willardson, Plumbing and Heating Contractor, also 
of Los Angeles, installed the Clay Pipe. Superintendent on the 
job was Walter A. Moss. 


x k * 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
111 W. Washington St., Chicago 2, Ill. 
522 First National Bank Bldg., Atlanta 3, Ga, 
703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
1105 Huntington Bank Bldg., Columbus 15, Ohio 


C-348-2 


When writing, we will appreciate your mentioning PUBLIC WORKS 














PUBLIC WORKS for January, 1948 





Dempster-Dumpster 
System of Bulk 


Rats and flies feeding on open refuse are a health menace no progressive 
city can endure. That's why, in more and more cities, the sanitary Demp- 
ster-Dumpster system of bulk rubbish collection is being installed. Many 
depositories, which are actually large detachable truck bodies, are placed 
at convenient locations in business districts, housing sections, apartments 
and schools, in fact, everywhere that the volume of rubbish would con- 
stitute a major sanitation problem if left uncovered. Once the rubbish 
is placed inside and the convenient door closed, no rats or flies can con- 
taminate it... no wind can scatter it. 


Another great advantage of the Dempster-Dumpster System is the simple, 
low-cost manner in which the rubbish is collected. The Dempster-Dumpster 
Truck Hoisting Unit makes scheduled rounds, picks up each full body in 
turn, hauls it, dumps it and returns the empty to its original location. 
Shown at left are the three simple steps in handling a body. Top, truck 
hoisting unit prepares to pick up loaded body. Center, body in carrying 







position. Bottom, body is automatically dumped. One man, the driver, 
handles the entire operation from hydraulic controls in the cab. Help 
your city to cleaner, more efficient bulk rubbish collection by writing today 
for complete information. 


BWPSye 
OWPsvs 


—_——— _ TRADE MARK REG. —————_——__—_- 


—i DEMPSTER BROTHERS, Inc. 


— —— 2-44 918 HIGGINS KNOXVILLE 17, TENN. 


When you need special information—consult the ENGINEERS’ LIBRARY on pages 63-65 
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Fairbanks-Morse Single- 
Stage, Split Case Centrif- 
ugal Pump—for depend- 
able, high-speed service. 


When your job demands a multi-stage pump, the 
Fairbanks-Morse pump expert will recommend the 
right one from among the broad line built by his 
company 

But— frequently he can help you save the cost of 
a more expensive unit by recommending one of these 
single-stage, split-case pumps ... whose perform- 
ance, where heads reach toward 300 feet and capac- 
ities range to 72,000 g.p.h., is often equal to that of 
more costly multi-stage pumps. 

Without prejudice, he can find for you the pump 
that suits your needs best; for in the Fairbanks-Morse 
line, he has all types, all sizes. 


FAIRBANKS-MORSE 


A name worth remembering CARS and STANDPIPES - FARM EQUIPMENT + MAGNETOS 


DIESEL LOCOMOTIVES + DIESEL ENGINES +» STOKERS + SCALES 
MOTORS + GENERATORS + PUMPS + RAILROAD MOTOR 
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The Background Basan i in + 187% 


The dewatering of sewage sludge in the past was 
one of the most difficult problems in sewage disposal 
—so much so that the first rotary drum vacuum filter 
on record was devised for that field. This patent was 
taken out in London in 1872 and entitled ‘an improved 
apparatus for drying sewage precipitates, cement, pa- 
per pulp and other fluid or semi-fluid matter.” 

It was not until 1915 however, that continuous 
filtration was successfully attempted with the installa- 
tion of the “Zenith” rotary drum vacuum filter (fore- 
runner of the CONKEY) for the dewatering of 
Imhoff sludge. 





OTHER 
GENERAL AMERICAN 
EQUIPMENT 
Screening Dewaterers | 
Sludge Dryers ™ 
Sludge Gas Holders 
Turbo-Mixers 





SALES OFFICE: 10 East 49th St, Dept. 830 New York 17, N.Y. 
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Today the Conkey Sludge Filter design incorporates 
the knowledge and experience gained through the 
continuous designing, constructing, installing and 
servicing of filters for dewatering sludges since 1915, 

When considering increasing present sewage sludge 
dewatering facilities, or designing new plants for the 
future, consult General American. You will receive 
the benefit of experienced engineers with a correct 
understanding of vital factors such as feed consistency, 
conditioning of chemicals, conditioning time, applica- 
tion and mixing, as well as the all important knowl- 
edge of actual filter construction. 


Write for acopy of Bulletin No. 100 
which gives more information on this futer. 


ononal | rr 
ry TRANSPORTATIO 


process equipment ° 


steel and alloy plate fabrication 


» 


[ON COR P OxuaaRE 


Tanks 





Stacks (Steel) 


WORKS: Sharon, Pa. East Chicago, Ind. 
OFFICES: Chicago, Sharon, Louisville, Orlando, Washington, D. C. 
Pittsburgh, St. Louis, Salt Lake City, Cleveland. 














When you need special information—consult the ENGINEERS’ LIBRARY on pages 63-65 
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“Plenty of 
‘fire-flow’ 


eee says the Testing Crew 





Transite’s smooth interior is permanently unaffected 
by the destructive effects of tuberculation. Its high 


carrying capacity stays high. 


CARRYING CAPACITY C=140 
UNAFFECTED BY TUBERCULATION 


L 


15 





7. such as those made periodically by the fire 
insurance underwriters emphasize the fact that the 
most effective fire protection is provided by the water 
pipe with a maintained high carrying capacity. 
Transite Pressure Pipe has this important advantage. It 
has an unusually high flow coefficient (C=140) ...a co- 
efficient which stays high because Transite, being made of 
asbestos and cement, is completely immune to tuberculation. 
This troublesome form of internal corrosion can never re- 
duce Transite’s initial high carrying capacity. 
? This means that a Transite water line helps assure the re- 
quired flow of water for fire-fighting needs. It means that pump- 





(TRANSITE PIPE) ? 
CARRYING CAPACITY OF PIPE 
SUBJECT TO TUBERCULATION 

( Willioms-Hazan predicted trand ) 
Les 







r~-C #100 





“TYPICAL DEMAND CURVE 
{ Based on rate of increase of urban population ) 








AGE OF MAIN 


This chart shows that, although water de- 
mand continually increases, the carrying 
capacity of water mains subject to tuber- 
culation progressively decreases. Note 
the much longer period during which a 
Transite line, represented by the straight 
curve, continues to meet demands. 


Johns-Manville 


ing costs can be held to a minimum. And it means that taxpayers 
can receive the benefits of the favorable fire insurance rates which 
result from a modern, efficient water distribution system. 


The assurance of a maintained high carrying capacity is one of 
many reasons why it will pay you to investigate Transite Pressure 
Pipe when you plan water works improvements. Transite’s proved 
resistance to corrosive soils .. . its tight, flexible joints that safe- 

guard against underground leakage... its maintained strength 
and continued low maintenance are other advantages you will want 


to know more about in connection with your waterworks ou... awe 


projects. 
PRODUCTS 


To get all the facts write for brochure TR-11A. Ad- 
dress Johns-Manville, Box 290, New York 16, N. Y. 
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The New 


- +» built by rock-drill men to rigid rock- 
drill tolerances—gives you longer life, 


Here, for the first time in rock-drill history, you have a 
tamper that is really built to take it. That is why Le Roi No. 11’s out- 
perform — outlast any other make. Look at these features: 


Tough, protective armor — high-strength drop 
forgings are used for the backhead, cylinder, piston, and throttle 
lever. 


Engineered impact blow — just the right 
kind of wallop — it properly compacts the fill, and it makes 
possible the easy handling that further speeds tamping. 


Smooth, frictionless action — new 
metal-foil packing prevents piston stem from scuffing — 
increasing its life. 


Sealed from grit and dirt — Le Roi 
wiper construction in front-bumper retainer keeps 
harmful foreign matter out of the machine. 


Trouble-free valve — extremely 
low air consumption and long-life efficiency result 
from using the new Le Roi valve design. 


Leak-proof throttle valve 
— bushed throttle valve eliminates air leak- 
age and prolongs life. 


Quieter, non-freezing ex- 
haust — new Le Roi construction not 
only prevents freezing but also reduces 
noise. 

Positive, thorough 
lubrication — large oil reser- 
voir holds ample lubricant, assur- 
ing protection for all the work- 
ing parts — and longer life. 


MILWAUKEE ¢@ TULSA @ BUTTE 


When you need special information—consult the ENGINEERS’ LIBRARY on pages 63-65 


No. 11 Backfill Tamperg 


easier holding, faster tamping 4 
4 LE RO; 


literature 


MILWAUKEE 14, WISCONSIN 
NEW YORK © WASHINGTON ¢ CLEVELAND © BIRMINGHAM 


SAN FRANCISCO 





















Easy to inspect — 
self-locking thread on the 
back head and snap-in key 
on packing retainer permits 
easy assembly, disassembly, 
and packing adjustment. Butt, 
firmly held by a straight splined 
taper on the piston rod, can be 
quickly removed. 


The Le Roi No. 11 Tamper weighs 

34 pounds. It has a 1'/2-inch bore and 
a 7-inch stroke. Length overall is 4712 
inches. Speed up your tamping opera- 
tions — equip your men with new Le Roi 
No. 11’s. See your nearest Le Roi distributor, 


RO-14 


PUBLIC 





THI 
HIE 


You cc 
standil 
sure of 
build k 


To giv 
overlo 
good « 
every 


Bearin 
ances. 
shells 

shimmi 
of this 








, 1948 


ind 
1, 


01 
or. 


RO-14 


(QUPERIOR DIESELS 
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THERE ARE 
HIDDEN VALUES IN 


that are revealed in 
Outstanding Performance 


You can look to Superior Diesel Engines for out- 
standing performance. Skilled craftsmen make 
sure of that. Using precision tools and methods they 
build brute strength and stamina into every engine. 


To give Superiors this extra value, no detail is 
overlooked. The crankshaft bearing supports are a 
good example of the painstaking care that marks 
every manufacturing step of these tough engines. 


Bearing supports are bored in line to close toler- 
ances. This permits the use of precision bearing 
shells for the crankshaft journal and eliminates 
shimming for bearing clearances. The desirability 
of this feature has been proved for many years 


SUPERIOR ENGINE DIVISION OF 


THE NATIONAL SUPPLY COMPANY 
Plant and General Sales Office: Springfield, Ohio 
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in automotive engine practice. It provides a valu- 
able maintenance advantage because parts fit 
exactly ... slip into place easily . . . and there 
are no delays or errors caused by outmoded cut 
and try methods. 


One of our field engineers will be glad to point 
out all the hidden advantages that make Superior 
Diesels an outstanding value. Just write and tell 
us when he can call. 









Send for this Booklet 


A new 28 page booklet, 
“Superior Stationary Die- 
sel Engines” is just off the 
press, It’s packed with 
facts that tell how, when 
and why Superior Diesel 
Engines can help you build 
profits, Write for your 
free copy today. 


When writing, we will appreciate your mentioning PUBLIC WORKS 
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RENSSELAER -sovore Botiom’ | 
GATE VALVES 








For the most severe service conditions 


This construction provides three-point sup- 
port throughout the length of gate travel. It 
is ideal for valves subject to frequent opera- 
tion, throttling service or wherever appreciable 
differentials in head exist. 


They are extensively used as Wash Water 
valves. 


sign has received widespread acclaim because 
of its years of outstanding service. 


To avoid substitutes, check these points: 
@ staintess stee. Bopy siDE TRACKS. 
@ Bronze cENTER TRACK. 
© Bronze cate sos. 


4) STAINLESS STEEL CENTER GATE LUG. 


RENSSELAER OFFERS ACCURACY OF DESIGN 
AND FABRICATION, BACKED BY YEARS OF 
EXPERIENCE IN BUILDING THESE VALVES. 





There has never been developed an effective 
substitute for good material and workman- 
ship backed by sound design: 







“Ask the man who uses 
RENSSELAER” 


| 
| 
| 
| 
| 
| 
Conceived by RENSSELAER in 1916, this de- | 
| 
| 
I 
| 
I 
i 
I 


48” Square Bottom Valve with Motor Operator 


ATLANTA, GA. LOS ANGELES, CALIF. : 

333 Candler Bldg. Subway Terminal Bldg. 3 i . ‘i 
BALA-CYNWYD, PA. MEMPHIS, TENN. { ge 

725 Kenmare Road 822 Dermon Bldg. , aes : 
CHICAGO, ILL. MINNEAPOLIS, MINN. *Y 

53 West Jackson Blvd. 625 Plymouth Bldg. . ’ we ; 3 é 
DENVER, COLO. OKLAHOMA CITY, OKLA. we 

P. O. Box 5270 817 Braniff Bldg. 
HAVERHILL, MASS. PITTSBURGH, PA. ‘ . ; 

Haverhill Nat’l Bank Bldg. 1404 Oliver Bldg. 
HORNELL, N. Y. : SAN FRANCISCO, CALIF. 

38 Main St. 115 Townsend St. { ’ e 
KANSAS CITY, MO. SEATTLE, WASH. ; 

1609 Oak St. 1252 First Ave., South ig 

WACO, TEXAS, 206 Franklin Ave. TROY, N. Y. Z 


When you need special information—consult the ENGINEERS’ LIBRARY on pages 63-65 
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Fig. 3. Section of 2-lane bridge across Big Sur River. 


USING WAR SURPLUS BRIDGES 


How the California Highway Department has utilized Bailey truss 
bridges on rural highways. 
H. D. STOVER 


Senior Bridge Engineer, California Division of Highways 


HE State of California*has found it economical 

to use surplus United States Army, portable steel 
highway bridges, fixed type, in permanent structures. 
To date one such bridge has been completed and a 
second is under contract. 

Figs. 1 and 2 illustrate the completed Mill Cross- 
ing bridge on a service road across Lagunitas Creek 
in Samuel P. Taylor State Park. The main span is 
an H-10 bridge 72 feet long, consisting of two struc- 
tural steel box girders, made up of light angles 
welded to subdivided Warren trusses, and a timber 
deck. The girders were furnished in sections 12 feet 
long ; the sections being bolted together with 114-inch 
bolts having a minimum yield point of 40,000 pounds 
per square inch. When assembled, the bridge has a 
truss depth of 4 feet and provides a single 10-foot 
clear roadway. 

As built for the Army these bridges do not have 
railings. A steel railing was provided, consisting of 
a 6” x 4” x 38” angle top rail and a 4-inch 5.4-pound 
channel intermediate rail supported on U frames made 
up of 6-inch, 12.5-pound I-beams. The U frames 
were reinforced at the corners by 2” gusset plates 
and were welded to the top chords of the trusses. 

Nailing strips were bolted to the top chords of the 
trusses and the 3-inch deck planks were nailed to 
them with two 514” x 5/16” double grip spikes. The 
bolts connecting the lower chords of the girder sec- 
tions were reinforced by welding a 3” x 4%” x 1/8” 
plate across the joint. 


Another bridge is now under construction across 
Big Sur River in Pfeiffer Redwood State Park. This 
bridge, shown in cross-section in Fig. 3, consists of 
two parallel, heavy-type H-20 bridges 125’ long with 
two 12-ft. ramps, making a total length of bridge of 
149 ft. and providing a two-lane divided highway 
with 10-ft. clear roadways. The twin superstructure 
is supported on concrete piers and abutments. Each 
bridge is composed of two 2’0” x 6’0” steel box gir- 
ders built in sections 12’6” long, in which the trusses 
are of the double Warren type. 

The girders are supported 12’6” from each end, 
to give a 100-ft. main span. The overhangs, plus the 





Fig. 2. Head-on view of Lagunitas Creek bridge. 


19 











PUBLIC WORKS for January, 1948 


Fig. 1. Another view of the Lagunitas Creek bridge. 


ramps, form the 24.5-ft. end spans. The launching 
rollers, furnished with the bridge, were modified to 
provide the bearing assemblies at the ends of the 
main span. This method of supporting the girders 
shortened the span and reduced the stresses in the 
lower chords so that it was not necessary to reinforce 
the bolted connections, as was done at Lagunitas Creek. 

The deck planks were laid directly on the upper 
chords of the trusses and held in place by nailing 
each plank to the wheel guard with one 3%” x 9” spike 
and bolting to the trusses at approximately 6-ft. cen- 
ters, using the deck clamping beams furnished with 
the bridge. A timber rail, adzed to give it a rusti 
appearance, was bolted to the outside wheel guards. 

The Mill Crossing Bridge over Lagunitas Creek 
was so named because it is located at the site of a 
bridge built by Marin County in 1862 to provide 
better access to a paper mill. The only remaining 
portion of this early day bridge is the steel cylinder 
pier shown at the left in Fig. 1. This pioneer paper 
mill, the first on the Pacific Coast, was built in 1856 
by Samuel P. Taylor.—/n cooperation with California 
Highways and Public Works. 


Roanoke River Development Program 

3ids for construction are being called on the Buggs 
Island project, the first in a series of reservoirs 
planned for the development of the Roanoke River 
Basin. The dam will be 2800 ft. long, with a maxi- 
mum height of 144 ft. The following are among the 
major items of work which will be required: Con- 
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Left, artist's conception of the Buggs 


struction and removal of cofferdams; 98,000 cubic 
vards of common excavation; 108,000 cubic yards 
of rock excavation; 28,800 lineal feet of line drill- 
ing; preparation of 307,000 square feet of foun- 
dation; 100,000 cubic yards of quarrying stripping ; 
drilling 33,100 lineal feet of holes; 10,000 bags of 
grout applied under pressure; approximately 600,000 
cubic yards of concrete, 5,587,000 pounds of reinforc- 
ing steel; and 3,266,000 pounds of structural steel, 
miscellaneous steel and iron, and penstocks. The work 
is under direction of the Corps of Engineers. 


Engineering College Adopts 5-Year Plan 

A five-year engineering course, to begin next Sep- 
tember, has been adopted by Rice Institute. For the 
first two years, all students taking engineering will 
pursue uniform courses, which will include chemistry, 
history, and other cultural courses. In all, engineering 
students will be required to take at least two and a half 
years of English, two years of a foreign language, a 
year of history and one year of philosophy, psychology, 
sociology or additional English. An AB degree will 
be given to engineering students finishing four years 
of study; and a BS degree for the fifth year. 

We are not qualified to judge whether this course is 
going to produce better engineers or not; but we think 
it is. The 5-year engineering course is a step in the 
right direction, and we hope that more colleges will 
follow suit. A better preparation and a broader view- 
point have long been needed by engineers. 
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Island dam; right, area to be flooded. 
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A view from the air of the Fort ~ 

Wayne, Ind., activated sludge plant. 

The operation of this plant is described 

in the accompanying article by the 
man in charge. 


RALPH A. HOOT 


Superintendent 
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Sewage Treatment Results 
at Fort Wayne 


A description of the plant with a summary of operating results for 
1946. Overall removal of BOD 92.9% and of SS 95.1%. 


HE sewage treatment plant of Fort Wayne, Ind., 

is of the activated sludge type. Capacity is 24 
Mgd. Treatment consists of grit removal, raw sewage 
pumpage, primary settling, aeration, final settling, 
and sludge digestion. There are four digesters of the 
floating cover type. Sludge gas is utilized to run a 
Worthington engine and for plant heating. Most of 
the digester sludge is air dried on open, underdrained 
sand beds, but a part is lagooned, the sludge beds 
and lagoons being located about a mile from the plant. 
In the summer, the raw sewage is chlorinated for odor 
control. One chlorination station is a mile from the 
plant, toward the city, on the main interceptor. 

Built in 1939 and 1940, the plant was officially put 
in operation on Jan. 1, 1941. It cost approximately 
$1,500,000 and was part of a $5,200,000 sewer im- 
provement financed by a 45% WPA giant and bonds. 
The sewer utility income is a charge against the city 
water usage. For residential customers the sewage 
charge is 55% of the water bill. The utility is self 
sustaining. In 1946, total revenue was slightly in ex- 
cess of $500,000, with out-of-pocket expenses $221,- 
000; depreciation $132,000, and interest on the long 
term debt $88,000, leaving a net of $66,000. 

Plant personnel of 28 employees consists of the 
superintendent, chief chemist, laboratory technician, 
clerk, stenographer, mechanical crew of four, electri- 
cian, two janitors, crane-bulldozer operator, sludge 
crew of four, one janitress and laboratory dishwasher, 
four control operators, four aeration operators, one 
grit-digester and one combination digester-relief oper- 
ator. All these work days from 8 to 5, except the four 
control and four aeration operators who work six on 
and two off. This means that the plant operationally 
consists of a two man shift, one control operator and 
one aeration operator. 


Sequence of Operation 
The sewage comes into the plant 34 ft. below grade 
level and passes first into the grit chamber which, in 


addition to grit removal equipment, includes a 4-inch 
trash rack and a 34-inch mechanically cleaned bar 
screen. The grit is lifted 40 ft. by V-bucket elevators, 
washed, dumped into a truck and used for fill. The 
grit chamber is provided with hydraulically operated 
inlet and outlet gates. 

From the grit chamber the sewage flows into the 
wet well and from the wet well is lifted 34 ft. to plant 
level. It then flows successively by gravity through 
the primary tank, the aeration tanks and the final tank. 
From the final tank it is discharged into the Maumee 
river. Grease is skimmed at the outlet end of the 
primary tank. Waste activated sludge flows back to 
the wet well and is removed in the primary tank. Raw 
(primary) sludge is drawn by gravity to a raw sludge 
pit in the control building and pumped from there to 
the digesters. The grease also goes to the raw sludge 
pit as a part of the raw sludge. 

Following sludge digestion the’ good ‘“‘supernate” 
is brought back to the primary tank or wet well. Poor 
or heavy supernate is pumped to a 3 Mg. supernate 
lagoon. Surface drainage from there dribbles back into 
one of the interceptors. The digested sludge is pumped 
to open air sand beds. In winter both sludge and 
heavy supernate is lagooned. : 

The gas from the digesters is passed through gas 
purifiers, and used to operate the gas engine and to 
heat the plant. Gas is stored in the high pressure 
holder. Excess raw gas is discharged through a waste 
gas burner located on top of the digester building. 


Operating Procedure 

During dry weather the sewage flow is generally 
held to a maximum of 24 Mgd. although with ‘‘good”’ 
activated sludge the plant rate may go higher and 
with “poor”? sludge be set lower. This means, since 
the average daily dry weather flow is about 18 Mgd., 
with a day time peak of 28 to 30 Mgd. and a night 
time minimum of 10 to 12, that there will be some 
throttling during the day time using the interceptor 








bh 


as a reservoir. Free flow can prevail at night. How- 
ever, in order to keep odors and moisture from the in- 
terceptor from coming into the grit chamber the plant 
is usually operated with the influent gates “just 
dipped.” Periodically, when the sewage flow is right 
and the grit operator is on duty, complete free flow 
is established to clean the settled grit from the inter- 
ceptor. 

Raw sludge is drawn twelve times daily on the odd 
hours, at a rate established by the chemist. This rate 
depends primarily on the sludge blanket in the 
primary tank as determined by air bubblers as well 
as the quality of the sludge. Since the raw sludge is 
discharged by gravity over telescoping valves in a 
special raw sludge draw room, raw sludge quality is 
easily determined. Grease is skimmed twice daily, 
9 a.m. and 3 p.m., and 9 a.m. only on Saturday and 
Sunday and holidays. 


Storm Flow Operation 


For storm flows the plant influent gates are of neces- 
sity throttled nearly to closing with the results that 
an appreciable head builds up in the interceptor. 
Most of the storm water is diverted direct to the river 
through 22 regulators on the interceptors. There is 
no by-pass at the sewage plant other than to by-pass 
secondary treatment. All sewage coming to the plant 
must receive primary treatment. 

Although the combined capacity of the raw sewage 
pumps is 55 Mgd., plant aim is not to exceed a 
42-Mgd. rate. This maximum has been set because 
above it there is a tendency for the sludge in the 
primary tank to be swept out. For the 42-Mgd. storm 
flow rate the detention in the primary tanks is 34 
minutes; for the 24-Mgd. dry weather flow, the de- 
tention is 60 minutes and for the plant maximum of 
55 Mgd. it would be but 26 minutes. 


Secondary Treatment Operation 


The aim is to maintain approximately 2,000 ppm. 
in the mixed liquor. Since the incoming solids (settled 
sewage) average 10 tons per day, waste rate has to 
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Flow sheet of the Fort Wayne plant. 
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approximate that. Activated sludge is wasted con- 
tinuously with the rate set daily after the previous 
day’s mixed liquor solids have been determined. 

Dissolved oxygen tests are made on the settled sew- 
age, the three mixed liquors (3 tanks) and the com- 
bined final effluent at 8 a.m. and 4 p.m. daily, Mon- 
day to Friday. The 8 a.m. test Saturday, in addition 
to the Saturday morning mixed liquor test, makes 
it possible to set the waste rate and air requirements 
for over the week-end. Saturday and Sunday sewage 
flows and air demands are light. 

Settleable solids are determined each four hours by 
the aeration operator. Sludge blanket in the final tanks 
is determined every two hours by air bubblers, with 
the determination being hourly in case of bulking. 

Return sludge rate averages about 25%. Normal 
operation is for a 1.0-Mgd. rate per tank 9 p.m. to 
9 a.m. and a 1.5-Mgd rate 9 a.m. to 9 p.m. In case 
of bulking rates are stepped up, the maximum is 
3.0 Mgd. per tank. Air is added to maintain a mini- 
mum of at least 2 ppm DO at the outlet of the area- 
tion tanks. Much higher DOs are desired and usually 
obtained. Sample days are Monday to Friday in- 
clusive and alternate Saturday and Sunday. Samples 
are omitted the day before a holiday. All samples are 
stored in a refrigerator. 

Every hour on the half-hour, the aeration operator 
makes his sampling routine, collecting samples of the 
raw, primary tank influent settled, final effluent, mixed 
liquor, and waste activated sludge. The raw and 
primary influent samples are prorated according to 
the sewage flow. The basic tests on sewage samples 
are pH, Settleable Solids, Suspended Solids, per cent 
Volatile and BOD. 

Raw sludge is sampled twice per draw, seven days 
a week. Digested sludge is sampled as drawn; also the 
supernate. Sludge and supernate are tested for pH, 
percent solids and percent volatile. “Good” supernate 
brought back to the plant is also tested for BOD. 
River samples are collected three times weekly on the 
river above and six miles below. Standard tests are 
temperature, dissolved oxygen and BOD. 
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The Fort Wayne plant as it looks to the passer-by. 


In addition to the laboratory routine indicated un- 
der sampling, laboratory work includes a complete 
sewage analysis on the raw and final effluent each 
month on one day’s composite. This special analysis 
includes: Settleable Solids, Suspended Solids, Vola- 
tile Solids, pH, 5-day BOD, Grease, Acidity, Alka- 
linity, Ammonia Nitrogen, Organic Nitrogen, Total 
Nitrogen, Nitrite, Nitrate, Total Sulfide and Chloride. 

Laboratory work also includes HeS determination 
on the raw and purified gas; gas engine crankcase 
oil acid-neut. number; chlorine demands; sewage gas 
analysis; and industrial waste checks; as well as the 
usual miscellaneous tests associated with sewage plant 
control. 

Paul Brunner, currently vice-president Indiana 
Sewage Association, Northern Section, is chief chem- 
ist. Brunner’s duties include in addition, supervision 
over the purification process such as setting air rates, 
establishing waste activated rates and raw sludge 
draws. He is second in charge in the plant. 


1946 Operating Results 


Raw Sewage Flow.—-Total for the year 6,846,900,- 
000 gallons, an average of 18.73 Mgd. Maximum day 
36.97 Mg; minimum, 10.72. Sewage flow was 117% 
of city water pumpage. 

River Data.—Total flow 245,475,000,000 gallons, 
with a daily maximum of 7.86 billion in June and a 
minimum of 42 million in October. The day of the 
river minimum, the sewage flow was 40% of the 
river flow. For the year, the raw sewage was 2.79% 
of the total river flow. The amount of sewage by- 
passed secondary treatment was .13% of the total river 
flow. 

Gas. Production —Total gas produced was 66,579 
Mcf; 50,033 Mcf was used by the engine; 5,463 Mcf 
was used for plant heating; 11,073 Mcf or 16.6% 
was wasted. Average gas production was 182,500 
cubic feet per day. 

Gas Engine Operation. Total hours the engine was 
operated amounted to 8,376 or 95.6% of the time. Ait 
pumped totalled 5,063 Mcf or 94.7% of total air used. 
Hp. hours per gallon makeup oil amounted to 6,610. 

Value of Gas Utilized—rThe electric blower de- 
livers 10 Mcf of air per day and costs $75 to operate. 
The saving, therefore, in electric power due to pump- 
Ing 


¢ 5,063 Mcf of air by using sewage gas aggregates 
$38.0 


00. The saving in fuel oil for heating amounted 


to $1,541. Total saving resulting from gas utilization 
was $39,541. 

Electric Blower Operation. — Electric blowers op- 
erated 1,025 hours at a cost of $2,581 and delivered 
282.96 Mcf air, a cost of $9.12 per Mcf. Blowers 
have three capacities—7,000, 4,200 and 2,800 Cfm. 
Considerable of the 1946 operation was at 4,200 and 
2,800 Cfm to supplement the gas engine. At full load, 
blower operation costs $7.50 per Mcf. At intermediate 
and low load unit cost increases. 

Raw Sewage Pump Power.—Total Kwh used for 
raw sewage pumpage was 1,165,000; the cost was 
$17,587, Mg pumped was 6,846.96, and power cost 
per Mg was $2.57. With a lift of 34 feet, the cost 
per Mg per 1 ft. lift was 7.56¢. 

Distribution of Electric Power—The electric blow- 
ers used 170,900 Kwh, or 9.7% of the total. Raw sew- 
age pumps used 1,165,100 Kwh, or 66.3%. Small 
motors and lights used 420,800 Kwh, or 24.0% of 
the total. 

Chlorination Summary.—A total of 90,000 lbs. of 
chlorine was used; chlorination was started on June 24 
and stopped on Sept. 16, a total of 85 days. The aver- 
age usage per day was 1,060 Ibs., and per Mg, 58.3 
Ibs. The cost of chlorination per Mg was $1.37. 

Aeration and Sludge Return.—The sewage flow to- 
talled 6,495 billion gallons, and the air used amounted 
to 5,345 billion Cf, an average of 0.82 cu. ft. per 
gallon of sewage. Activated sludge returned amounted 
to 1,691 billion gallons or 26% of the sewage flow. 

Mixed Liquor and Sludge Index.—Settleable solids 
averaged 219 (217 in Tank No. 1; 219 in Tank No. 2 
and 220 in Tank No. 3); suspended solids averaged 
2,288; ranging in the three tanks from 2,260 to 2,334; 
the sludge index averaged 96, ranging from 94 to 97. 
These are averages of 12 monthly averages. 

Sewage Data—Results of 307 test days showed raw 
sewage as follows: pH, 7.65; settleable solids, 4.33; 
suspended solids, 235; percent volatile, 66; BOD, 198. 
final effluent results were: pH, 7.44; settleable solids, 
0.2; suspended solids, 11.3; percent volatile, 72; BOD, 
15.7. 

Treatment Results——In primary treatment, 35.3% 
of the SS and 15.6% of the BOD were removed; in 
secondary treatment, 59.8% of the SS and 76.5% of 
the BOD; overall results: 95.1% removal of SS and 
92.1% removal of BOD. 


(Continued on page 41) 
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These four Fairbanks-Morse diesels at Oberlin have generated 58,564,200 kwh. 


A Case Study in 
DIESEL DEPRECIATION 


A book depreciation vs actual depreciation study of a municipal power 
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plant to answer the question ‘‘How long will our diesels last?’ 


. OW many years will our diesels 
last?” asks the prospective pur- 
chaser who is trying to determine 
whether there is profit in supplying 
his own power requirements. His sec- 
ond question is “What will diesels save 
in operating costs over other types of 
power?” The two questions must be 
considered together if a rational analy- 
sis is to be made. The operating costs— 
fuel, lubricating oil, labor and mainte- 
nance—are real, out-of-pocket expense, 
whereas a sinking fund, based on the 
probable life of the plant, might be 
termed “bookkeeping” expense. 

In practice, we find diesel life esti- 
mates all the way from 10 years by a 
Pennsylvania manufacturer, anxious to 
charge off his equipment to high-profit, 
high-tax years, to 50 years by an REA 
engineer, equally anxious to hold down 
the book cost per kilowatt-hour. Ober- 
lin, Ohio, for example planned to write 
off their diesels in about 14 years. How- 
ever, conclusions are impossible as 
long as we confine our investigations 
to ledgers in the city clerk’s office. It 
should be instructive to take an actual 
look at some diesels that the book- 
keeper says are ready for the scrap- 
heap. 

Oberlin is a good subject for a study 
of. this nature because the diesels there 


W. H. GOTTLIEB 


three Fairbanks-Morse Model 33D— 
went into operation in July, 1934, are 
now in their fourteenth year of ser- 
vice, and the year Oberlin set for the 
complete depreciation of its generating 
equipment. The pertinent questions 
are: (1) What have these dieséls done 
in the past 13 and a fraction years, 
their “official” lifetime? (2) Has their 
operation been profitable to the com- 
munal owners? (3) What is their pres- 
ent condition? Is their useful life really 
over or was the town too ‘conservative 
in its estimate of diesel durability? 

What Has the Plant Done? 

The original plant, designed to im- 
prove Oberlin’s electric service and re- 
duce electric rates, consisted of one 
600-hp., Model 33D12 Fairbanks-Morse 
diesels driving directly at 400 r.p.m. 
a 415-kw. F-M alternator with direct- 
connected exciter; and two 875-hp. 
Model 33D16 Fairbanks-Morse diesels 
operating at 300 r.p.m. and direct-con- 
nected to 606-kw. F-M alternators, also 
with direct-connected exciters. These 
three units carried the entire load until 
1941, when electric current demand re- 
quired the addition of a 1400-hp., 300 
r.p.m. Fairbanks-Morse diesel with di- 
rect-driven 981-kw. F-M alternator and 
helted exciter. 

This four-engine plant had generated 


58,564,200 kw. hrs. by the end of Aug- 
ust, 1947. The four diesels had run 
a total of 150,471 engine hours by that 
date, with the older units naturally ac 
counting for the bulk of the running 
time. In all those years of operation, 
there was only one occasion on which 
engine failure caused the plant to drop 
its load—and that plant outage lasted 
only 10 minutes. Over the entire period 
of more than 13 years, the plant pro- 
duced 11.98 kw. hrs. per gallon of fuel. 

The answer, therefore, seems to be 
a record of good production with good 
efficiency; and of long service with im- 
pressive dependability. 


Was the Plant Profitable? 


The second question concerns the eco- 
nomical power production necessary to 
permit low electric rates. The residen- 
tial rate under the old schedule was § 
cents per kw. hr. for the first 30; 6 
cents per kw. hr. for the next 60; and 
3 cents for each unit over 90. The cur- 
rent municipal rate starts at 5 cents 
per kw. hr. for the first 20; 4 cents for 
the next 30; 3.5 cents for the next 150; 
3 cents for the next 800; and 2.5 for 
all over 1000. Cooking and_ heating 
rates drop quickly from 5 cents for the 
first 15; to 2.25 cents for the next 185; 
and 1 cent a kw. hr. for all over 200. In 
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addition, it has been the practice to 
sive away one month’s service as an 
annual bonus. 

Although Oberlin consumers pay only 
an average of slightly over 3 cents per 
kw. hr., the electric department shows 
profits totalling well over $500,000 for 
the life of the plant. In the five years 
ending Dec. 31, 1946, this municipal 
department showed a net profit of 
$294,863.37. At the close of 1946, with 
the $262,900.43 power plant nearly 
paid for, the village has a net profit of 
$107,464.05. Diesel generating costs at 
Oberlin have been as low as 7.65 mills 
per kw. hr. 

Has diesel operation been profitable 
to the communal owners? First, these 
owner-consumers have made important 
savings in the amounts they pay for 
electric service. Second, their electric 
department has a clear unencumbered 
profit of more thap $107,000, consisting 
of a cash balance of $44,859; and liquid 
(largely U. S. Bonds) investments of 
$116,600; while the outstanding debt 
is $54,000. 


What Is Plant’s Physical Condition? 


What is the present condition of the 
old engines and what can we expect 
from them now that the bookkeeper 
has given them up? At Oberlin we find 
that kw. hr. production per gallon of 
fuel for the most recent period for 
which figures are available was 11.93, 
virtually as good as the 13-year aver- 
age. The production figures for the first 
eight months of 1947 therefore show 
no evidence of engine deterioration. 

Frank Craig, who has been Superin- 
tendent of the plant since 1935, be- 
lieves in an orderly maintenance pro- 
gram designed to keep his diesels at 
new-engine efficiency. Each unit is given 
a thorough check every 6000 hours of 
operation and careful records are kept 
of the condition of every piston, cyl- 
inder and bearing. Here is the rate of 
cylinder wear for the three original en- 
gines as revealed by the most recent 
inspections: 


No. 1.... 0.00033” per 1,000 hrs. 
No. 2.... 0.00013” per 1,000 hrs. 
No. 3.... 0.00040” per 1,000 hrs. 


Needless to say, no cylinder has been 
rebored and no replacement or rebor- 
ing is anticipated for many years. Cook 
piston rings are now used on all the 
engines and there have been only two 
broken rings in more than 110,000 hours 
of operation. Main bearing replacement 
has been thought necessary on one en- 
gine, but no connecting rod_ bearing 
has ever been replaced. Maximum 
crankshaft wear at the rod_ bearings 
is 0.0005” for the life of the plant. 


Equipment Used 

Results such as these are achieved 
through choice of heavy-duty prime 
movers and good protective accessories. 
Marathon lubricating oil is circulated 
through each engine by a positive-ac- 
tion pressure system and, since the oil 
used to cool the pistons is channeled 
through oil coolers, a Schutte & Koert- 


ing for each of the first three engines 
and a Sims for No. 4. In addition to 
constant mechanical filtration, the lube 
oil is pumped from the engine every 
two months and cleaned in a Hilco ac- 
tivated clay oil purifier. New oil is 
added as required. 

A closed cooling water system furthers 
the scheme of protection. Actually both 
“raw” and jacket water are treated 
with softening compounds, a D. W. 
Haering Co. chemical for the raw and 
a Dearborn Chemical Co. compound 
for the jacket. Frequent tests are made 
to determine the color and alkalinity 
of the water. Jacket water is circulated 
by a pair of 4-in. motor-driven Fair- 
banks-Morse centrifugal pumps from 
a hot well through the engines and the 
tubes of two Schutte & Koerting and 
one Sims heat exchangers. A second pair 
of F-M centrifugals puts raw water 
through the exchanger shells and out to 
a Cooling Tower Company atmospheric 
type tower. A fifth pump serves as a 
standby for both systems. For emer- 
gency use, there is a connection to the 
city water mains, but it has never been 
necessary to open the valve. 

Fuel oil is unloaded from tank cars 
by a Roper rotary pump into three 10,- 
000 gal. storage tanks, when it flows 
by gravity through Niagara meters 
to individual 750-gal. tanks in the plant 
basement. Engine-driven supply pumps 
pick up the fuel and put it through 
duplex Nugent pressure filters before it 
reaches the engine injection system. 
Each engine is equipped with a Wood- 
ward Type IC governor to regulate fuel 
injection. ° 

The last avenue of possible damage 
to the diesels is blocked by impinge- 
ment-type American air filters which 
insure a supply of clean air for the 
engine scavenging air pumps. Air for 
No. 4 also passes through a Burgess 
snubber. There is another Burgess 
snubber for No. 4's exhaust gases; the 
other three engines are fitted with 
Maxim exhaust silencers. 

A Fairbanks-Morse alarm panel ecar- 
ries an Alnor multi-point exhaust py- 


rometer and Marshalltown pressure 





Oberlin plant, showing air 


gauges for scavenging air, lube oil, raw 
water, and jacket water. An alarm 
sounds if any pressure goes outside the 
predetermined limits. There is a sepa- 
rate similar panel for the No. 4 en- 
gine. Starting air for the diesels is 
supplied by either a Gardner-Denver 
motor-driven compressor or a gas en- 
gine-driven Fairbanks-Morse compres- 
sor. 

Oberlin is primarily a college town 
and all municipal services are geared to 
the special needs and problems of Ober- 
lin College. In recent years the school 
has expanded its important work in 
scientific research and the laboratories 
demand not merely an unfailing elec- 
tric supply but also an unusually steady 
frequency. To meet this need, the plant 
installed a Leeds and Northrup auto- 
matic frequency control panel and as 
a result the electric clocks at Oberlin 
do not vary as much as 4 of a second 
in 24 hours. The Westinghouse switch- 
board is specially well equipped, with 
Westinghouse vibrating-contact voltage 
regulators, switches, over-current re- 
lays, watt-hour meters, and recording 
kilowatt meter, an Esterline-Angus re- 
cording voltmeter, and a Leeds and 
Northrup recording cycle meter. 


What Are the Conclusions? 


What, then, are the prospects for 
this power plant? Are the engines ready 
for the junk heap? Obviously not. It is 
evident that the diesels are rendering 
service equivalent in efficiency and 
economy to their new engine perform- 
ance. With continued operating care 
and maintenance of the kind they have 
heen receiving, there is no reason to 
doubt that they can continue power 
output at undiminished efficiency for 
many more years. It is clear that 14 
vears is much too short a life ex 
pectancy for well designed and care- 
fully operated diesels. Oberlin today 
is preparing to install a new 1600 HP 
Fairbanks-Morse opposed piston diesel. 
In setting up the books, town officials 
may well credit their new diesel with 
more than a 14-year life. The evidence 
is in their own power plant. 


filters, silencers and snubbers. 
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Sanitary Sewer System Designed to 


Lower Ground Water Level 


Details of design and construction of an unusual sewer system de- 


signed to meet local conditions of high water use and high ground 


N the spring of 1946, Lander, Wyom- 

ing, was in critical need of additional 
sewer collection facilities. Lander has a 
population of approximately four thou- 
sand people, but there had been no 
extensive additions to the sewer collec- 
tion system since 1907, at which time 
the population was about fifteen hun- 
dred. Therefore, about one half of the 
town was without sanitary sewer facili- 


water table. 


G. H. BRODRICK 


Civil Engineer, Lander, Wyoming 


ties and the original 12-inch outfall line 
was heavily overloaded from additional 
customers and high infiltration due to 
the old leaky joints. 

The town is still without sewage 
treatment facilities but is planning 
primary treatment in the near future. 
Raw sewage is discharged into Dickin- 
son Creek about one mile above its 
convergence with the Popo Agie River. 
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Above, section of sewer outlet. Below, left, construction with gravel to facilitate infiltration; 
right, concrete encasement in poor ground. 


Both old and new outfall lines are dis- 
charged at the same point to facilitate 
construction of the proposed disposal 
plant. There are no towns within fifty 
miles downstream that use the river for 
a source of water supply. 


Soil and Ground Water Conditions 


Lander is located in the Popo Agie 
river bottom on what was formerly 
meadow land. The top soil is about two 
feet thick with sand, gravel and boul- 
ders underneath for an unknown depth. 
The sand and gravel strata are always 
saturated with water, due to creeks and 
irrigation ditches above and through 
town, making it very difficult to have 
dry basements. Also, the high water 
table creates a difficult street mainte- 
nance problem particularly in the spring 
when the frost starts to go out of the 
ground. 

It was decided by the Town Council, 
in the early spring of 1946, that a com- 
plete new collection system was needed 
for that part of town not already served 
and the writer was retained to furnish 
the necessary engineering. 

It was suggested to the Council that 
the sewer be designed large enough to 
take in ground water thereby perhaps 
lowering the ground water table to the 
depth of the sewer. This suggestion was 
accepted and the system designed on 
that basis. Sewer sizes were determined 
from an estimate of 450 gal. of sewage 
per person served per day, and the in- 
filtration of ground water on the basis 
of six inches of water drained out of 
the area covered by the sewer per day. 
Both of the above figures are high but 
were arrived at by measuring the flow 
of the original sewer; noting that the 
per capita use of water in Lander is 
about 1100 gal. per day in the summer- 
time; and also observing the large flow 
of ground water through the sand and 
gravel strata. 


Provisions in the Specifications 


The specifications required that the 
top one-half of the bell-and-spigot 
joints be left open to permit infiltration 
of the ground water. Also the trench 
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was required to be hand backfilled to 
1.5 feet above the sewer pipe with gravel 
to facilitate the inflow of ground water. 
Due to the ground water in all trenches, 
the sewer joints were made with as- 
phalt and oakum rather than sand and 
cement mortar. 

As can be seen by the accompanying 
picture of the 24-inch diameter outlet, 
the sewer is collecting a large quantity 
of ground water (estimated at 8.0 
c.f.s.). The photograph was taken last 
spring when the system was 75% com- 
pleted and very few users had been 
connected. The water table has been 
lowered to the extent that all houses 
within one-half block of a sewer line 
now have dry basements. The difficul- 
ties of maintenance of streets due to the 
high water table seem to have been 
eliminated on all streets that have new 
sewers. 

The specifications allowed the use of 
either vitrified clay sewer pipe or con- 
crete sewer pipe. At the time construc- 
tion started it was impossible to obtain 
delivery of clay sewer pipe. It is thought 
that concrete sewer pipe will give satis- 
factory results in Lander because of the 
following conditions: (1) steep grades; 
most velocities are over four feet per 
second; (2) cool temperatures prevail 
in this vicinity; (3) the sewage will be 
kept diluted and cooled by the infiltra- 
tion of ground water. 

The new sewer also intercepts enough 
of the old sewer to relieve the overload 
on the old 12-inch outfall line. The new 
sewer is also designed so that additional 
parts of the original system can be cut 
in, if necessary, by the construction of 
one block of sewer line. Sewers within 
the town limits were placed at a mini- 
mum depth of 6 feet to provide ade- 
quate drainage to any basements that 
might be connected. 

Scope of the Work 

The contract, let to W. E. Barling, 
Inc., of Meeteetse, Wyoming, included 
the following principal items: 2300 lin. 
ft. of 24” sewer; 2300 lin. ft. of 21”; 
1700 lin. ft. of 18’; 800 lin. ft. of 15”; 


a 





Northwest backhoe at work of trenching. 


4000 lin. ft. of 12”; 3200 lin. ft. of 10”; 
21000 lin. ft. of 8”; 79 standard man- 
holes; and 3 drop manholes. 

The original contract price totaled 
$115,000 and has been twice enlarged 
for a total of $17,000 more to con- 
struct an additional 5400 lineal feet of 
8-inch sewer. 

All trenching was accomplished with 
two Northwest shovels using a “back 
hoe” type rig. Due to the high water 
table and large boulders it was decided 
that trenching machines would not be 
satisfactory. It was necessary to dig 
some trenches with a side slope of ap- 
proximately 1:1 to avoid  caveins. 
Backfilling was accomplished by hand 
for the first 1.5 feet above the pipe and 
by bulldozer for the remainder. Con- 
struction was started at the outlet so 
the trenches could be drained through 
the completed sewer. The average prog- 
ress per crew was about 275 linear 
feet per day of 8-inch sewer pipe and 
about 100 linear feet per day of 24-inch 
diameter pipe. The rate of progress for 


rao 





Discharge from new sewer—infiltration only. 


the other sizes of sewer pipe was about 
directly proportional to their diameters. 
Construction and Finance 


The contractor elected to precast the 
reinforced concrete manholes in 4-foot 
sections and grout the sections in place. 
The specifications allowed either pre- 
cast or poured-in-place manholes. The 
manhole inverts were constructed by 
placing double “Y’’s, pouring the 
concrete base up to the centerline of 
the pipe, and then breaking out the top 
one half of the “Y” within the man- 
hole, after the concrete had set. 

The construction was completed Aug. 
1, 1947, requiring 11 months, but the 
contractor had been forced to suspend 
operations from Jan. 1 to May 1, 1947, 
due to excessive frost. On shady streets 
the frost was as deep as 4 feet, and 
could not be broken even with a large 
ripper and a D-8 “Cat.” 

The project was financed in two 
ways: (1) A general obligation bond 
issue of $70,000 was authorized by the 
voters of the town in the spring of 
1946. The bonds were sold with an in- 
terest rate of 1.75% and will be retired 
by the Town of Lander at the rate of 
$5,000 of principal per year for four- 
teen years. (2) The remainder of the 
project was financed by forming the 
benefited property, into sewer districts. 
The average assessment per lot is $56 
for a 50-ft. by 150-ft. lot. About one- 
half of the people paid their assess- 
ments when the districts were formed 
resulting in selling $27,000 of improve- 
ment district bonds. The successful bid- 
der obtained these bonds at an interest 
rate of 5%. The bonds will be retired 
by the affected property owners at the 
rate of $2700 per year of principal for 
ten years, or any time sooner at their 
option. 

On the basis of operation to date the 
sewer is giving satisfactory service and 
the people of Lander seem to feel that 
the improvement is a good investment. 








UBBASES are generally built for 

three purposes—to provide insula- 
tion against frost heave, to furnish 
additional load support, and to attempt 
to prevent pumping. The first purpose 
is provided by layers of porous ma- 
terial such as stone or sand and gravel, 
one foot or more thick. This construc- 
tion is needed only in regions of deep 
frost, and where relatively pervious or 
permeable layers of subgrade overlie 
relatively impermeable layers, pérmit- 
ting the formation of ice lenses. 

As to load support, while few ques- 
tion the need for this function of the 
subbase under flexible pavements, opin- 
ions are divided as to their necessity 
under the rigid types; and there is 
urgent need for information on the 
subject of whether a subbase is neces- 
sary in the absence of frost heaving or 
joint pumping, and whether the pave- 
ment thickness can be reduced by the 
use of such subbases. Certainly, sub- 
bases would be unnecessary if an ade- 
quate pavement were set upon a thor- 
oughly compacted subgrade, and prop- 


Subbases for Rigid Type 
Pavements 


This is an abstract of data presented at an ARBA meeting by F. V. 
Reagel, Engineer of Materials, Missouri State Highway Dept., and 
published by the ARBA as Technical Bulletin No. 122. 


er drainage were provided so that sur- 
face water is quickly eliminated, sub- 
surface water is intercepted and the 
water table maintained at a safe level 
below the pavement. The first two are 
readily obtainable by present practices, 
but adequate subdrainage is perhaps 
the most important problem facing the 
engineer today; and it will not be 
solved until personnel trained in this 
field is provided and set to full-time 
functioning. 

If a subbase is provided, there is a 
question as to what, if any, reduction 
in pavement thickness is warranted be- 
cause of it. There are minimum slab 
thicknesses for particular loadings 
which cannot safely be reduced due to 
slab warping and the impracticability 
of providing uniform base section and 
support. It is highly probable that most 
highway designers currently give little 
if any weight to base support in se- 
lecting slab thickness. 


Joint Pumping 


There are large areas of the country 
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where the problem of joint pumping is 
so serious that subbases are provided 
to prevent it, even though they are 


not normally considered necessary for AC 
any other reason. Pumping will be a i its 
potential problem whenever there are Texas, 
sufficient repetitions of heavy axle and ¢a 
loads operating over slab ends free to constr 
deflect, laid over a subgrade in which system 
clay and silt passing a 270-mesh sieve had b 
constitute over 50 to 55% of the soil. small, 
and where there is sufficient water war a 
to form a slurry or keep the pump ated ¢ 
primed. Solution of the problem lies it Im] 
in the control of one or more of these streets 
three factors—traffic loads, subgrade mew ¢ 
constituents, and water. The first is mains 
normally out of the engineer’s hands; Capa. 
control of water is often difficult; and that ¢ 
control of the material on which the due t 
_ pavement rests is sought as the rem- indica 
edy. If and when it becomes custom- short 
ary and practical to provide and main- lng 
tain efficient drainage, this may prove — 
the more economical solution. — 
Any treatment given to the subgrade <killed 
to change its characteristics either by pein ) 
making it water repellent or by bind- the h. 
ing it into a mass capable of resisting Conia 
water action, regardless of the thinness shen 
of the layer affected, may be consid- prtetecaps 
ered a subbase, including chemical and erent 
bituminous treatments, surface mem- a 
brane layers, and binding with admix lot of 
tures of cement or bitumens. The Pub- many 
lic Roads Administration is sponsoring nee 
trial installations of permeable and im- oak ¢ 
permeable (relative terms) type gran- the ol 
ular layers, layers of cement-treated terior, 


material, and oiling with one gallon 
of SC-2 road oil. Substitution of such 
oiling for a part of the subbase thick- 
ness is under consideration. 

There are two schools of thought re- 
garding the proper design of granular 
subbases for protection against pump- 
ing. One is that it should be as perme- 
able as is compatible with stability, 
and should function as a drain to elim- 
inate the water; the other, that it 
should form an impermeable top to the 
subgrade, which will not be picked up 
by water when the slab deflects. If 
the subbase is to serve as a drain it 
must have effective outlets. These may 
be provided by extending the subbase 
across the road to one or both ditches, 
or by placing longitudinal tile drains 
under the edges of the subbase, which 
is carried about 2 ft. beyond the edges 
of the pavement. 

Possible weaknesses of this type are 
the danger of subgrade deformations or 

(Continued on page 30) 











zis 
ded 
are 
for 
Pa 
are 
ixle 
» to 
lich 
eve 
soil, 
ater 
imp 
lies 
ese 
ade 
t is 
nds; 
and 
the 
em 
om 
ain 
rove 


rade 
- by 
ind- 
sting 
ness 
nsid- 
and 
1em- 
mix 
Pub- 
pring 
| im- 
fran 
ated 
allon 
such 
hick 


it re- 
nular 
ump- 
rme- 
ility, 
elim- 
at it 
o the 
d up 
s. If 
‘in it 
may 
pbase 
tches, 
lrains 
which 
edges 


e are 
ms or 








PUBLIC WORKS for January, 1948 


Proper Han 


29 


dling of Joint Compound 


Speeds Pipe Line Construction 


Faced with the necessity of quick and sound water main construction, 
a Texas city develops an economical jointing procedure. 


ACED with many problems due to 

its sudden expansion, Giddings, 
Texas, found it necessary to initiate 
and carry on a broad program of street 
construction and water distribution 
system development. Though growth 
had been taking place on a relatively 
small, but steady scale, for many years, 
war and industrial developments cre- 
ated a sudden expansion which made 
it imperative for us to pave many 
streets; extend our water system to 
new areas; and enlarge other water 
mains which had become inadequate in 
capacity. Our experience has shown 
that cast iron mains are very desirable 
due to local conditions and has also 
indicated that steel services have a 
short life. Therefore it was decided to 
use cast iron mains with copper ser- 
vices on all permanent lines necessi- 
tated by this improvement program. 

As time was limited and only un- 
skilled labor available, much thought 
was given to the proper installation of 
the mains in as little time as possible. 
Contractors were working on road con- 
struction and would soon be in the 
area where the water mains were to be 
placed. Factors included the realization 
that caulking would consume quite a 
lot of time; it had been found that on 
many small mains, fire trucks, when in 
service, damaged the existing joints 
and in many cases caused leaks; also 
the old oakum in many joints had de- 
teriorated. 





R. A. TOLER 
City Manager 





The City of Giddings, though cau- 
tious in trying out new ideas, had been 
considering rubber rings in place of 
oakum; but it could find no city that 
could pass on their experiences with 
rubber rings and we were therefore in 
doubt as to whether to chance using 
them. After analyzing the rings, and 
considering the claims made for them, 
we decided to try them on a small line 


A Barber-Greene ditcher of the type used; this picture was taken near San Antonio. 





under an unimportant street. By using 
the rings, it was thought that caulking 
time would be eliminated; and as 
caulking oakum is a job that depends 
on the employee as to quality and joint 
tightness, the element of chance caused 
by poor judgment of employees would 
be eliminated. We also assumed that 
if the rubber rings were placed prop- 
erly they would eliminate leaks caused 
by fire trucks pumping on small mains. 
Having had no experience with rubber 
rings, the work procedure of installing 
them had to be analyzed as the job 
progressed in order to arrive at a def- 
inite decision as to whether to continue 
their use. 


Starting ‘the Work 

Ditching was started and pipe was 
handled by borrowing the winch truck 
of the Electric Department. It was 
found that a section of pipe could be 
lowered in place, and, by keeping a 
slight strain on the pipe, the rubber 
rings could be centered and placed very 
rapidly. It was found that at times it 
was difficult to center the rings per- 
fectly if this strain were not main- 
tained. It was found also that once the 
rings were centered and driven in place 
the strain could be removed and the 
next pipe hoisted in place. This elim- 
inated the necessity of pouring each 
joint as it progressed and made it pos- 
sible to lay pipe rapidly. The lead was 
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poured by a man following the pipe 
laying crew. 

The use of rubber rings was found to 
require much more lead than when 
using oakum, but as this job was going 
to be under pavement the additional 
cost was deemed worthwhile, provided 
tight joints could be assured. Fairly 
uniform spacing of lead was secured 
due to the uniformity of the rubber 
rings. 


Results on the Test Line 


After constructing the test line it 
was found that only one leak had de- 
veloped—a joint that was_ poorly 
caulked and soon repaired. No bad re- 
sults were noticed when the line was 
pumped heavily by fire trucks. It was 
assumed that harboring of bacteria in 
the joints would be less likely. On the 
basis of this experience, it was decided 
to use rubber rings also on the main 
lines remaining to be built. 

In the previous work the crew had 
become accustomed to using rubber 
rings. Consideration next was given to 
methods by which more time might be 
saved, as the road contractors were 
getting nearer and nearer, and the wa- 
ter lines had to be completed before 
the paved roads were built. Much time 
was spent in caulking the lead into the 
bell joints, and if some faster method 
could be developed much time could be 
saved. 

The city had heard of Mineralead 
and similar products, and had made in- 
quiries as to how satisfactory it had 
been from other cities. Conflicting re- 
ports left us in some doubt, but an 
analysis of the reports seemed to indi- 
cate that in most cases the trouble 
might be with the method used in 
pouring the joints. At this time pig 
lead started to rise and the cost of lead 
soon rose to nearly three times the 


cost at the beginning of construction. 


This was quite an increase considering 
the amount needed to complete the 
job. 


Heating Difficulties Corrected 


A small quantity of Mineralead was 
ordered and an _ unimportant line 
chosen as the experimental line. Much 
difficulty was experienced with this 
line; many leaks developed; the mate- 
rials did not seem to set up right. A 
gasoline pot was being used to heat the 
materials and heat could not be regu- 
lated properly. It was then decided, as 
a final test, to use a wood-burning pot 
and see if better results could be ob- 
tained. It was found that very little 
wood was needed and that the melted 
compounds poured very nicely and 
that joints sealed to our satisfaction. 
By experimenting with various heats 
it was soon found that the balance of 
the line could be built with fine results. 
One employee was kept on the heating 
apparatus in order to become better 
trained. 

In completing this experimental line 
many better methods were developed 
and ways devised to correct trouble- 
some features. It was found that joints 
could be poured rapidly and were 


tight. It was found that the pipe 
should be covered as soon as possible 
after pouring the joints to prevent the 
heat from the sun causing linear ex- 
pansion and thereby leaks. These leaks 
would ordinarily seal themselves but 
in some cases it took quite a long time. 
The section of line that was covered 
immediately after pouring developed 
no leaks. Usually we would cover the 
line, except at joints, as fast as the 
joints were poured. 

After building the experimental line 
the results were so satisfactory that we 
built many main lines with Mineralead 
and rubber rings. These lines have de- 
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veloped no leaks, and no bad results 
have resulted from heavy pumping by 
fire trucks. The savings in labor and 
materials were a great help to us and 
we were able by these faster methods 
to stay ahead of the contractor who 
was building the roads. The results 
obtained have caused us to revise com- 
pletely our older methods of construc- 
tion. It is not unusual to have four 
men install 350 feet of 8” cast iron 
main in a day by these methods, 
using our ditcher and tractor backfiller. 
Of course where many fittings or fire 
hydrants are involved, this slows down 
the construction. 





Subbases for Rigid Pavements 


(Continued from page 28) 


irregularities which may retain water 
and cause loss of stability, and the pos- 
sible infiltration of plastic subgrade soil 
into the relatively open mass, decreas- 
ing stability and blocking drainage. 
The former can be minimized by care- 
ful grading; the latter by placing a 
light layer of fine granular material be- 
low the subbase. 

The impermeable type of subbase 
may be rolled stone containing an ex- 
cess of fines, or clay-bound gravel. 
Since it is not intended to serve as a 
drain it is not always designed to cover 
the full width of the road section but 
often is carried only from one to three 
feet beyond the pavement edge so as 
to provide some lateral support. This 
type has the potential weakness of 
lack of lateral support due to limited 
width; it may vary greatly in support- 
ing power if the mix is not uniform, 
and the edges are exposed to water 
softening unless the shoulders are so 
treated as to prevent water penetra- 
tion. Portland cement stabilized soil 
subbases may be economical where 
granular material is scarce or expen- 
sive, or where the subgrade soil is suit- 
able for such treatment, as they are 
permanently bonded and resistant to 
water softening. 

Whichever type of subbase is em- 
ployed, uniformity of the support to 
the pavement is most important. A 
uniformly low support may be prefer- 
able to a very high supporting value 
which is lacking in uniformity. 


Ohio Experience 
The Ohio Dept. of Highways reports 
that nine years of experience with 
granular subbases has caused them to 
come to the following conclusions: 


1. Sufficient stability has been se- 
cured in the subbases to provide an 
adequate distribution of load to the 
subgrade. 

2. On average soils, some decrease in 
the thickness of subbases can be justi- 
fied. 

8. Where materials for subbases can 
be specified to have a high internal 
stability with a low percentage of soil 
fines, large expenditures to provide con- 
tinuous and positive drainage for the 


subbases are not warranted. 

4. If deep longitudinal drainage is 
necessary to reduce the water table in 
relatively permeable soils, care should 
be exercised to insure a porous granu- 
lar material which will drain the sub- 
base in a matter of hours rather than 
days. 

5. Drainage of the subbase is a mis- 
leading consideration if the materials 
are such that they take several days 
to drain. This applies particularly to 
humid climates such as in Ohio. 

6. Continuation of the subbase 
through the berms for the purpose of 
drainage should not be used except 
under very special conditions. The 
quantity of water which a material of 
given cross section will drain varies in- 
versely as the square of the distance 
through which it moves (according to 
some published information): The effi- 
ciency of drainage obtained by con. 
tinuing the subbase through the berms 
is greatly reduced because of the low 
hydraulic gradient compared to that 
obtained by placing drains close to 
pavement edges. In addition, mainte- 
nance operations and normal surface 
erosion seal the face of the blanket 
course at the slope sufficiently to de- 
feat the idea of providing a drainage 
medium. 

7. Dense graded soil aggregate inix- 
tures such as Ohio’s T-11 can be used 
more economically on heavy clay soils, 
providing the percentage of soil fines 


_ near the surface of the subbase is kept 


at a low percentage. 

8. The thickness of subbase required 
for the various types of soils may be 
decreased further if greater attention 
is paid to obtaining maximum stability 
of the subgrade through closer control 
of its moisture and density. 

9. In some cases closer control of 
the density of the subbase may avoid 
pumping tendencies in the subbase un- 
der rigid payements. 

10. The control of the grading and 
type of material for the subbase must 
be balanced against the cost of secur- 
ing that material. To insure reasonable 
prices for subbases, acceptable pits 
should be determined before letting a 
project. 
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How the various items entering into maintenance have risen in 12 years. 


How Much Have Highway 
Maintenance Costs Risen? 


HE Committee on maintenance costs 

of the Highway Research Board de- 
cided in 1946 to initiate a comprehen- 
sive study to determine how much 
such costs have risen. The basis of this 
study was the actual cost of maintain- 
ing a composite 10,000-mile highway 
system. This system was made up of 
the different surface types in the same 
mileage proportions as they exist on 
the state highways of the nation. Five 
classes were included: non-surfaced; 
soil, stone or gravel surfaced; low-type 
bituminous; high-type bituminous; and 
cement-concrete. 

The committee making the study 
consisted of J. S. Bright, chairman, 
deputy commissioner, Public Roads Ad- 
ministration; W. H. Behrens, county 
engineer, Linn Co., Iowa; T. H. Dennis, 


state maintenance engineer of Califor- 
nia; A. Diefendorf, head of the Civil 
Engineering Department, University of 
Utah; J. J. Forrer, state maintenance 
engineer of Virginia; and W. K. Meyers, 
chief maintenance engineer of Pennsy]- 
vania. 

The costs of maintenance were broken 
down by the committee into six items: 
Surface; shoulders and approaches, 
roadsides and drainage; traffic service; 
snow, ice and sand control; and bridge 
maintenance. Each operation in main- 
tenance was broken down into one or 
more of 84 items, such as labor, mate- 
rial, equipment, overhead, etc. The 
amount (hours, gallons, miles, or other 
unit) of each of these 34 items neces- 
sary to perform each maintenance 
operation on each type of highway was 


determined from data furnished by 
state highway departments, either in 
their annual reports or direct to the 
Public Roads Administration. The lat- 
ter (M-1 reports) show the unit cost 
of each item on 1,123 sections covering 
17,400 miles of state highways. 


Labor Costs 


The cost of maintenance labor in- 
creased gradually from 1935 to 1940 
and then sharply to its present height. 
The 1947 cost is 98% above the base 
year of 1935 and 77% above the 1940 
cost. The rise in the wage rate of oper- 
ators and common laborers is the high- 
est, 104% and 103%, respectively, over 
1935; the rise in the foremen’s rate is 
the lowest, 70% over 1935. Since the 

(Continued on page 3.}) 
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Lining Gives a 50-Year-Old Sewer 


A New Lease On Life 


Previous experience in relining a sanitary sewer leads to use of 


EN years ago this city was con- 

fronted with the problem of replac- 
ing a 78-inch rigid outfall sewer at 
Washington Park in West Racine. The 
method chosen at that time, on an 
economy basis, was to reline the old 
structure with 600 feet of 72-inch Arm- 
co Asbestos-Bonded paved pipe.* 

So effective and satisfactory was that 
method of salvaging the old sewer that 
it was recently chosen for a second simi- 
lar job. In the near-downtown industrial 
district of this city of 75,000 population 
on the shore of Lake Michigan, 26 miles 
south of Milwaukee, a two-ring brick 
sewer 66 inches in diameter flowed north 
into the Root River. 

This combined sanitary and storm 
sewer has only a few feet of cover and 
it lies almost directly under the tail or 
storage tracks of the Chicago & North 
Western Railroad. In recent years lon- 
gitudinal cracks were opening up in the 
outfall section of this 50-year-old sewer 
with the result that repair or replace- 
ment was considered advisable before a 
change in the cross-section became too 
great. 

By taking early action in the summer 
of 1947 it was possible to plan on using 
a 60-inch corrugated metal pipe inside 
the old 66-inch diameter structure. For 





*Rehabilitation of Old Brick Sewer, The 
Hy. Mag., May 1939. 


Tail end of puller and jack. 


asbestos-bonded paved invert pipe 


WILLIAM CHADWICK 


City Engineer, Racine, Wis. 


the reasons already mentioned, Armco 
asbestos-bonded paved invert pipe was 
selected. 

Method of Doing the Work 

First a pit 20 feet long was opened 
over the old sewer at the upper end 
of the replacement section. Most of the 
operations were carried on from this 
point except that a manhole adjacent 
to the south bank of the river gave 
access to the lower end of the line. Vent 
holes were cut through the roof of the 
old sewer at intervals of 50 to 75 feet 
to speed up the grouting work and to 
provide a place for operating a hand 
winch, 

A novel method of handling the 12 
foot lengths of 60-inch Armco pipe, each 
of which weighed about 1500 pounds, 
involved a special dolly or carriage. This 
rig consisted of a 4-inch pipe ridge pole 
supported at each end by a three-wheel 
dolly which rode on the bottom and 
sides of the old sewer and which could 
be raised or lowered by means of jacks 
to make the reliner pipe clear at the 
sides or top. This rig, originally designed 
and built by the Bark River Culvert & 
Equipment Company of Eau Claire, 
Wis., for use in relining an elliptical 
sewer in La Crosse, was loaned to the 
contractor on this job. It served its pur- 
pose very well. 

Jointing of the reliner pipe had to be 
done from the inside because of the 


Showing fit at the coupling. 


limited clearance between the old and 
new structures. For this purpose, a two- 
piece 24-inch coupling band was ship- 
riveted onto the top and bottom of 
adjacent sections. It lapped two corru- 
gations over each end of the pipe, leav- 
ing a 12-inch clear space for angle irons 
and bolts at the sides of the pipe. 

To facilitate. making the connection, 
the half band on the previous section of 
pipe was spread apart by means of a 
trench jack. This enabled the next sec- 
tion, after being lowered from the dolly, 
to be pushed into place allowing the 
proper lap. Then the jack was released, 
and the connection bolted at the sides. 
Careful work in drawing the bands tight 
resulted in obtaining a good fit and 
giving watertight joints. 

A hand winch operating at the sur 
face through the vent holes previously 
mentioned was used to pull the dolly 
rig and pipe from the pit to the place 
where the pipe was needed. 


Filling the Space Between Old and 
New Pipes 

Space between the old and new struc- 
tures was filled to prevent any sudden 
break in the old sewer from applying 
a concentrated pressure on the new. For 
this purpose a pressure grouting ma- 
chine was operated from the surface. 
To enable this work to proceed close to 
the relining operations but to prevent 





Pumping in the concrete. 
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Jack spreading coupling. 


the grout (1 part cement to 6 parts 
sand) from flowing out at the heading, 
a “collar” was built at each vent hole, 
using heavy paper as a form. After this 
collar had set sufficiently, a hole was 
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Highway Mainten: 


(Continued from pag 


cost of labor amounts to approximately 
half of the total maintenance expendi- 
ture, the rise in these costs accounts for 
the greater part of the increase in the 
maintenance of expenditure. 


Material Costs 


The 1947 cost of maintenance mate- 
rials is 46% above the 1935 rate and 
45% above the 1940. These prices in- 
creased slightly in 1936-1937 and then 
decreased until 1940; thereafter they 
increased in similar proportion to the 
labor costs. Some material items, such 
as lumber, have more than doubled in 
cost over 1935. The large increase in 
the cost of these items can be attrib- 
uted in part to the present scarcity. 
The prices of other items, such as bitu- 
minous mix, have risen only slightly. 
The slow rise in the cost of these items 
is probably due to increased competi- 
tion, improved methods, improved 
equipment, ete. 


Equipment Costs 

Equipment rental rates decreased 
slightly in 1937 and then increased 
slowly until 1944, after which they 
showed a sharp rise. The 1947 rates 
are 53% above the 1935 rates and 43% 
above the 1940 rates. This moderate 
rise is due chiefly to the lag in equip- 
ment purchases by the states. Most of 
the states base their depreciation rates, 
through the application of some for- 
mula, on the purchase price of the 
equipment. This means that the depre- 
ciation realized on each piece of equip- 
ment repays the purchase price of the 
equipment but does not provide a large 
enough reserve to replace the equip- 
ment at an increased price level. There- 
fore, this portion of the equipment cost 
has not as yet been affected fully by 
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poured by a man following the pipe 
laying crew. 

The use of rubber rings was found to 
require much more lead than when 
using oakum, but as this job was going 
to be under pavement the additional 
cost was deemed worthwhile, provided 
tight joints could be assured. Fairly 
uniform spacing of lead was secured 
due to the uniformity of the rubber 
rings. 

Results on the Test Line 

After constructing the test line it 
was found that only one leak had de- 
veloped—a joint that was _ poorly 
caulked and soon repaired. No bad re- 
sults were noticed when the line was 
pumped heavily by fire trucks. It was 
assumed that harboring of bacteria in 
the joints would be less likely. On the 
basis of this experience, it was decided 
to use rubber rings also on the main 
lines remaining to be built. 

In the previous work the crew had 
become accustomed to using rubber 
rings. Consideration next was given to 
methods by which more time might be 
saved, as the road contractors were 
getting nearer and nearer, and the wa- 
ter lines had to be completed before 
the paved roads were built. Much time 
was spent in caulking the lead into the 
bell joints, and if some faster method 
could be developed much time could be 
saved. 

The city had heard of Mineralead 
and similar products, and had made in- 
quiries as to how satisfactory it had 
been from other cities. Conflicting re- 
ports left us in some doubt, but an 
analysis of the reports seemed to indi- 
cate that in most cases the trouble 
might be with the method used in 
pouring the joints. At this time pig 
lead started to rise and the cost of lead 
soon rose to nearly three times the 
cost at the beginning of construction. 
This was quite an increase considering 
the amount needed to complete the 
job. 


Heating Difficulties Corrected 


A small quantity of Mineralead was 
ordered and an _ unimportant line 
chosen as the experimental line. Much 
difficulty was experienced with this 
line; many leaks developed; the mate- 
rials did not seem to set up right. A 
gasoline pot was being used to heat the 
materials and heat could not be regu- 
lated properly. It was then decided, as 
a final test, to use a wood-burning pot 
and see if better results could be ob- 
tained. It was found that very little 
wood was needed and that the melted 
compounds poured very nicely and 
that joints sealed to our satisfaction. 
By experimenting with various heats 
it was soon found that the balance of 
the line could be built with fine results. 
One employee was kept on the heating 
apparatus in order to become better 
trained. 

In completing this experimental line 
many better methods were developed 
and ways devised to correct trouble- 
some features. It was found that joints 
could be poured rapidly and were 


tight. It was found that the pipe 
should be covered as soon as possible 
after pouring the joints to prevent the 
heat from the sun causing linear ex- 
pansion and thereby leaks. These leaks 
would ordinarily seal themselves but 
in some cases it took quite a long time. 
The section of line that was covered 
immediately after pouring developed 
no leaks. Usually we would cover the 
line, except at joints, as fast as the 
joints were poured. 

After building the experimental line 
the results were so satisfactory that we 
built many main lines with Mineralead 
and rubber rings. These lines have de- 
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veloped no leaks, and no bad results 
have resulted from heavy pumping by 
fire trucks. The savings in labor and 
materials were a great help to us and 
we were able by these faster methods 
to stay ahead of the contractor who 
was building the roads. The results 
obtained have caused us to revise com- 
pletely our older methods of construc- 
tion. It is not unusual to have four 
men install 350 feet of 8” cast iron 
main in a day by these methods, 
using our ditcher and tractor backfiller. 
Of course where many fittings or fire 
hydrants are involved, this slows down 
the construction. 





Subbases for Rigid Pavements 


(Continued from page 28) 


irregularities which may retain water 
and cause loss of stability, and the pos- 
sible infiltration of plastic subgrade soil 
into the relatively open mass, decreas- 
ing stability and blocking drainage. 
The former can be minimized by care- 
ful grading; the latter by placing a 
light layer of fine granular material be- 
low the subbase. 

The impermeable type of subbase 
may be rolled stone containing an ex- 
cess of fines, or clay-bound gravel. 
Since it is not intended to serve as a 
drain it is not always designed to cover 
the full width of the road section but 
often is carried only from one to three 
feet beyond the pavement edge so as 
to provide some lateral support. This 
type has the potential weakness of 
lack of lateral support due to limited 
width; it may vary greatly in support- 
ing power if the mix is not uniform, 
and the edges are exposed to water 
softening unless the shoulders are so 
treated as to prevent water penetra- 
tion. Portland cement stabilized soil 
subbases may be economical where 
granular material is scarce or expen- 
sive, or where the subgrade soil is suit- 
able for such treatment, as they are 
permanently bonded and resistant to 
water softening. 

Whichever type of subbase is em- 
ployed, uniformity of the support to 
the pavement is most important. A 
uniformly low support may be prefer- 
able to a very high supporting value 
which is lacking in uniformity. 


Ohio Experience 

The Ohio Dept. of Highways reports 
that nine years of experience with 
granular subbases has caused them to 
come to the following conclusions: 

1. Sufficient stability has been se- 
cured in the subbases to provide an 
adequate distribution of load to the 
subgrade. 

2. On average soils, some decrease in 
the thickness of subbases can be justi- 
fied. 

3. Where materials for subbases can 
be specified to have a high internal 
stability with a low percentage of soil 
fines, large expenditures to provide con- 
tinuous and positive drainage for the 


subbases are not warranted. 

4. If deep longitudinal drainage is 
necessary to reduce the water table in 
relatively permeable soils, care should 
be exercised to insure a porous granu- 
lar material which will drain the sub- 
base in a matter of hours rather than 
days. 

5. Drainage of the subbase is a mis- 
leading consideration if the materials 
are such that they take several days 
to drain. This applies particularly to 
humid climates such as in Ohio. 

6. Continuation of the subbase 
through the berms for the purpose of 
drainage should not be used except 
under very special conditions. The 
quantity of water which a material of 
given cross section will drain varies in- 
versely as the square of the distance 
through which it moves (according to 
some published information): The effi- 
ciency of drainage obtained by con- 
tinuing the subbase through the berms 
is greatly reduced because of the low 
hydraulic gradient compared to that 
obtained by placing drains close to 
pavement edges. In addition, mainte- 
nance operations and normal surface 
erosion seal the face of the blanket 
course at the slope sufficiently to de- 
feat the idea of providing a drainage 
medium. 

7. Dense graded soil aggregate inix- 
tures such as Ohio’s T-11 can be used 
more economically on heavy clay soils, 
providing the percentage of soil fines 


_ near the surface of the subbase is kept 


at a low percentage. 

8. The thickness of subbase required 
for the various types of soils may be 
decreased further if greater attention 
is paid to obtaining maximum stability 
of the subgrade through closer control 
of its moisture and density. 

9. In some cases closer control of 
the density of the subbase may avoid 
pumping tendencies in the subbase un- 
der rigid payements. 

10. The control of the grading and 
type of material for the subbase must 
be balanced against the cost of secur- 
ing that material. To insure reasonable 
prices for subbases, acceptable pits 


should be determined before letting a 
project. 
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How the various items entering into maintenance have risen in 12 years. 


How Much Have Highway 
Maintenance Costs Risen? 


HE Committee on maintenance costs 

of the Highway Research Board de- 
cided in 1946 to initiate a comprehen- 
sive study to determine how much 
such costs have risen. The basis of this 
study was the actual cost of maintain- 
ing a composite 10,000-mile highway 
system. This system was made up of 
the different surface types in the same 
mileage proportions as they exist on 
the state highways of the nation. Five 
classes were included: non-surfaced; 
soil, stone or gravel surfaced; low-type 
bituminous; high-type bituminous; and 
cement-concrete. 

The committee making the study 
consisted of J. S. Bright, chairman, 
deputy commissioner, Public Roads Ad- 
ministration; W. H. Behrens, county 
engineer, Linn Co., Iowa; T. H. Dennis, 


state maintenance engineer of Califor- 
nia; A. Diefendorf, head of the Civil 
Engineering Department, University of 
Utah; J. J. Forrer, state maintenance 
engineer of Virginia; and W. K. Meyers, 
chief maintenance engineer of Pennsyl- 
vania. 

The costs of maintenance were broken 
down by the committee into six items: 
Surface; shoulders and approaches, 
roadsides and drainage; traffic service; 
snow, ice and sand control; and bridge 
maintenance. Each operation in main- 
tenance was broken down into one or 
more of 34 items, such as labor, mate- 
rial, equipment, overhead, etc. The 
amount (hours, gallons, miles, or other 
unit) of each of these 34 items neces- 
sary to perform each maintenance 
operation on each type of highway was 


determined from data furnished by 
state highway departments, either in 
their annual repofts or direct to the 
Public Roads Administration. The lat- 
ter (M-1 reports) show the unit cost 
of each item on 1,123 sections covering 
17,400 miles of state highways. 


Labor Costs 


The cost of maintenance labor in- 
creased gradually from 1935 to 1940 
and then sharply to its present height. 
The 1947 cost is 98% above the base 
year of 1935 and 77% above the 1940 
cost. The rise in the wage rate of oper- 
ators and common laborers is the high- 
est, 104% and 103%, respectively, over 
1935; the rise in the foremen’s rate is 
the lowest, 70% over 1935. Since the 

(Continued on page 3.3) 
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Lining Gives a 50-Year-Old Sewer 


A New Lease On Life 


Previous experience in relining a sanitary sewer leads to use of 


| ee years ago this city was con- 
fronted with the problem of replac- 
ing a 78-inch rigid outfall sewer at 
Washington Park in West Racine. The 
method chosen at that time, on an 
economy basis, was to reline the old 
structure with 600 feet of 72-inch Arm- 
co Asbestos-Bonded paved pipe.* 

So effective and satisfactory was that 
method of salvaging the old sewer that 
it was recently chosen for a second simi- 
lar job. In the near-downtown industrial 
district of this city of 75,000 population 
on the shore of Lake Michigan, 26 miles 
south of Milwaukee, a two-ring brick 
sewer 66 inches in diameter flowed north 
into the Root River. 

This combined sanitary and storm 
sewer has only a few feet of cover and 
it lies almost directly under the tail or 
storage tracks of the Chicago & North 
Western Railroad. In recent years lon- 
gitudinal cracks were opening up in the 
outfall section of this 50-year-old sewer 
with the result that repair or replace- 
ment was considered advisable before a 
change in the cross-section became too 
great. 

By taking early action in the summer 
of 1947 it was possible to plan on using 
a 60-inch corrugated metal pipe inside 
the old 66-inch diameter structure. For 





*Rehabilitation of Old Brick Sewer, The 
Hy. Mag., May 1939. 





Tail end of puller and jack. 


asbestos-bonded paved invert pipe 


WILLIAM CHADWICK 


City Engineer, Racine, Wis. 


the reasons already mentioned, Armco 
asbestos-bonded paved invert pipe was 
selected. 

Method of Doing the Work 

First a pit 20 feet long was opened 
over the old sewer at the upper end 
of the replacement section. Most of the 
operations were carried on from this 
point except that a manhole adjacent 
to the south bank of the river gave 
access to the lower end of the line. Vent 
holes were cut through the roof of the 
old sewer at intervals of 50 to 75 feet 
to speed up the grouting work and to 
provide a place for operating a hand 
winch, 

A novel method of handling the 12 
foot lengths of 60-inch Armco pipe, each 
of which weighed about 1500 pounds, 
involved a special dolly or carriage. This 
rig consisted of a 4-inch pipe ridge pole 
supported at each end by a three-wheel 
dolly which rode on the bottom and 
sides of the old sewer and which could 
be raised or lowered by means of jacks 
to make the reliner pipe clear at the 
sides or top. This rig, originally designed 
and built by the Bark River Culvert & 
Equipment Company of Eau Claire, 


Wis., for use in relining an elliptical 
sewer in La Crosse, was loaned to the 
contractor on this job. It served its pur- 
pose very well. 

Jointing of the reliner pipe had to be 
the inside because of the 


done from 





Showing fit at the coupling. 


limited clearance between the old and 
new structures. For this purpose, a two- 
piece 24-inch coupling band was ship- 
riveted onto the top and bottom of 
adjacent sections. It lapped two corru- 
gations over each end of the pipe, leav- 
ing a 12-inch clear space for angle irons 
and bolts at the sides of the pipe. 

To facilitate making the connection, 
the half band on the previous section of 
pipe was spread apart by means of a 
trench jack. This enabled the next sec- 
tion, after being lowered from the dolly, 
to be pushed into place allowing the 
proper lap. Then the jack was released, 
and the connection bolted at the sides. 
Careful work in drawing the bands tight 
resulted in obtaining a good fit and 
giving watertight joints. 

A hand winch operating at the sur- 
face through the vent holes previously 
mentioned was used to pull the dolly 
rig and pipe from the pit to the place 
where the pipe was needed. 


Filling the Space Between Old and 
New Pipes 

Space between the old and new struc- 
tures was filled to prevent any sudden 
break in the old sewer from applying 
a concentrated pressure on the new. For 
this purpose a pressure grouting ma- 
chine was operated from the surface. 
To enable this work to proceed close to 
the relining operations but to prevent 





Pumping in the concrete. 
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Jack spreading coupling. 


the grout (1 part cement to 6 parts 
sand) from flowing out at the heading, 
a “collar” was built at each vent hole, 
using heavy paper as a form. After this 
collar had set sufficiently, a hole was 


broken through at the top to enable 
grouting to be completed back to the 
preceding collar. This method enabled 
the use of considerable amounts of 
transit mix concrete which cut down 
on the time and cost of grouting. 

Because of the gap in the bituminous 
pavement at each side of the joint in 
the pipe, hot asphalt was applied to 
complete the pavement and to com 
pletely seal each joint. The flow of sew 
age was uninterrupted during the con- 
struction period but no storm water 
of any consequence entered the sewer 
before the job was completed in late 
September. 

Contractors on the job were the R-W 
Co. (Louis Radin and Bernard Walter) 
of Milwaukee, who performed the job 
at a bid price of $15,480 including the 
corrugated pipe. George Seidenglanz 
was superintendent on the job. The de 
sign and supervision of the work was 
under the direction of the city engi- 
neer’s office. Henry A. Nelson is the 
commissioner of public works. 





Highway Maintenance Costs 


(Continued 


cost of labor amounts to approximately 
half of the total maintenance expendi- 
ture, the rise in these costs accounts for 
the greater part of the increase in the 
maintenance of expenditure. 


Material Costs 

The 1947 cost of maintenance mate- 
rials is 46% above the 1935 rate and 
45% above the 1940. These prices in- 
creased slightly in 1936-1937 and then 
decreased until 1940; thereafter they 
increased in similar proportion to the 
labor costs. Some material items, such 
as lumber, have more than doubled in 
cost over 1935. The large increase in 
the cost of these items can be attrib- 
uted in part to the present scarcity. 
The prices of other items, such as bitu- 
minous mix, have risen only slightly. 
The slow rise in the cost of these items 
is probably due to increased competi- 
tion, improved methods, improved 
equipment, ete. 


Equipment Costs 

Equipment rental rates decreased 
slightly in 1937 and then increased 
slowly until 1944, after which they 
showed a sharp rise. The 1947 rates 
are 538% above the 1935 rates and 43% 
above the 1940 rates. This moderate 
rise is due chiefly to the lag in equip- 
ment purchases by the states. Most of 
the states base their depreciation rates, 
through the application of some for- 
mula, on the purchase price of the 
equipment. This means that the depre- 
ciation realized on each piece of equip- 
ment repays the purchase price of the 
equipment but does not provide a large 
enough reserve to replace the equip- 
ment at an increased price level. There- 
fore, this portion of the equipment cost 
has not as yet been affected fully by 


from page 51) 


the rising prices of new equipment. 
However, other factors entering into 
the equipment cost have been affected 
by the rising price levels, accounting 
for much of the increase shown 

It would be well for states, counties 
and cities to study the depreciation re- 
turns on their old equipment and, if 
these returns are not large enough to 
replace the particular item of equip- 
ment, to raise the depreciation charges 
sufficiently to cover these increased re- 
placement costs. 


Overhead Costs 

Overhead costs have risen less than 
labor costs—62% above the 1935 base 
and 47% above 1940. The overhead 
costs are made up of four parts: engi- 
neering salaries; skilled clerical and 
supervisory salaries; salaries of clerks 
and typists of the lower grades and un- 
skilled laborers; and the transportatiogy 
costs of the engineers and supervisory 


we 
w 


personnel. Other portions of the over- 
head costs, such as rent, heat, light, 
etc., represent such a small percentage 
of the total costs that they were not 
included. The rise in overhead costs 
can be largely attributed to the rise 
in the lower salaries. These have risen 
almost as much as the labor items. 


Total Maintenance Costs 


The trend of total maintenance costs 
follows much the same general pattern 
as the labor cost trend. It rises slightly 
from 1935 to 1940 and then sharply to 
its 1947 height, 71% above 1935 and 
58% above 1940. The 8% rise from 
1935 to 1940 is due principally to the 
rise in maintenance labor rates. This 
rise manifests itself directly in the 
labor trend curve and indirectly in the 
overhead and equipment trend curves. 
Both of these latter costs are made up, 
to a large extent, of labor which is paid 
directly from state funds. 

The average maintenance expenditure 
on the nation’s state highway system 
during the years 1934, 1935 and 1936 
was $403.77 per mile. The cost per mile 
of maintaining the representative 10,000 
miles for the year 1935 was $402.82. 
The cost per mile of these same fixed 
unit maintenance items was $435.56 in 
1940 and $689.96 in 1947. 

It is believed ‘that the cost of main- 
taining this representative mile, ineclud- 
ing as it does all the cost factors en- 
tering into the maintenance and opera- 
tion of a typical mile of state highway 
system, indicates the expenditures per 
mile necessary to maintain and operate 
representative highways at the present 
price level. There will be some minor 
variations, due to differences in wage 
scales, highway surface types, etc., in 
any particular state, but these varia- 
tions should not affect the total 12-year 
rise by more than 10%. Large increases 
in the weight or volume of traffic in 
specific areas would also increase the 
required maintenance expenditures in 
those areas over and above the amount 
previously indicated in the report. It is 
believed that each state should, using 
its own costs and conditions, investi- 
gate the unit cost rise in its area and 
compare that rise with the increase in 
its maintenance expenditures over the 
same period of years. 





The Jeffrey Research Center. See page 62. 
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HE engineering division of Wichita, Kansas, 

under the direction of Eugene N. Smith, Director 
of Service, has recently conducted a survey to de- 
termine paving and sewer construction costs 
throughout the Midwest. The results of this analy- 
sis are presented in graphical form in the accom- 
panying charts. In almost every case costs are based 
on work performed during 1947, with the remain- 
ing few dating from the latter part of 1946. 

Data for the analysis were obtained from ques- 
tionnaires sent to 23 cities in Kansas having a 
population over 5,000 and to 13 other cities with 
populations varying from 37,000 to 400,000 located 
in Missouri, Nebraska, Oklahoma, Arkansas, Iowa, 
Colorado and South Dakota. Replies were received 
from 85% of the Kansas cities and from 77% of 
the out-of-state cities. A few cities could not return 
complete reports because no recent contracts had 
been performed in the categories of construction 
mentioned in the questionnaire. 

It is difficult to make a comparative analysis of 
costs on these types of construction because there 
are so many variable factors. For example, sewer 
costs would be greatly affected by unusual ob- 
structions. On all sewer jobs reported, however, 
obstructions encountered were noted as “average,” 
“slight” or “none.” 

When answering the question of curb and gutter 
costs many replies gave data on curb and gutter 
construction incidental to the complete paving of 
a street. The information desired was the cost of 
construction of combined curb and gutter alone. 
In an effort to give an honest analysis of these 
costs the bar graph was set up to include an 
average amount of excavation together with the 
eurb and gutter costs, all on a lineal foot basis. 



































$15.00 
10% Overneac é Prorir 1.36 

13.64 
12.84 Inreresr -Bonps ¢ Taxes 6% 80 
Truck RENTAL 80 
Lasor-Mixine ¢ Pracine 2.70 
Derreciation € Maintenance 2.50 
6.84 Curine Emucsion 12 
COST OF Pa Joimy Maresar .22 
1.35 bbis. Porriano Cemenr 3 5ST 
| 4400 Ibs. Sano 60 

ZZ 
LZ 2000 ibs. Srone 2.35 
Ly 
+ 





Toran 15 .00 








Cost analysis of concrete pavement, Wichita, Kansas, 1947. Cost 
of one sq. yd. of 6” concrete pavement, $15.00 -- 6 = $2.50. 
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Graph showing increase of paving costs in Wichita, Kansas, for 
period 1940 to 1947. 


This was deemed feasible since combined curb 
and gutter is generally constructed in well estab- 
lished secondary residential streets which require 
only a small amount of excavation or grading and 
which are usually held to a maximum width of 28 
to 30 feet. 

In 1947 Wichita’s paving costs were 40% to 76% 
above the 1940 level. However, the officials of 
Wichita feel that this study shows conclusively 
that paving and sewer construction costs in their 
city continue to be low in comparison with pre- 
vailing costs in the Midwest area. 


Average Item Bid Prices on Federal 
Aid Highways 


Bid prices on various items of highway construc- 
tion have been issued by the Public Roads Admin- 
istration. These are for secondary highways and 
cover only the third quarter of 1947. 


Borrow.—Average borrow bids were 75¢ per cu. 
yd., ranging from 41¢ in Washington ang 43¢ in 
Mississippi and Tennessee to $1.51 in Wyoming 
and Colorado. 

Excavation Common excavation bids averaged 
32¢ per yd.; unclassified averaged 45¢; solid rock 
excavation averaged $1.28; common, dry, struc- 
tural, $3.33 and unclassified structural $3.22, Varia- 
tion on these items are normal. 

Steel—Pavement reinforcement averaged 6.2¢; 
structural reinforcement, 9.2¢; and structural steel 
12.5¢. 

Bases.—Gravel and clay-gravel bases averaged 
32¢ per sq. yd.; macadam and ‘Stone, 93¢; and port- 
land cement concrete $3.78. 

Surfaces—Average bid prices for surfaces were, 
per sy. yd.: Clay and clay-gravel, 15¢, but much 
higher i in some areas; bituminous surface treatment 
24¢ and moderately uniform; bituminous road mix, 
38¢; bituminous intermediate, 58¢; bituminous con- 
crete, 95¢; and portland cement concrete, $3.19. 

Pipe. It is not stated if the following prices in- 
clude laying, but it is believed they do: Cast iron, 
18-in., $6.00 on only 129 ft.; 6-in. clay, $1.41; 24-in. 
re. con., $4.32; 24-in. gal. iron, $3.91. 

Structural Concrete—Superstructures, $46.25 per 
cu. yd.; substructures, $46.25; and foundations and 
footings, $38.84. 








Protecting Hydrants Against Traffic 
Damage 

The problem of protecting hydrants from dam- 
age by traffic receives much attention in the 
Borough of Manhattan, New York City, where the 
number of hydrants broken each year exceeds 200. 
These breakages are caused not only by carcless 
truckmen, but also by snow plows jumping snow- 
covered curbs. Placement of hydrants adjacent to 
buildings often interferes with use of the vault 
space under so many of the sidewalks, which is 
valuable in congested areas. A location in front of 
a store show window or close to a residential build- 
ing is undesirable. 

The accompanying illustration shows a solution 
to the problem that has been used in New York 
for locations where long stretches of drop curb 
have been authorized opposite truck loading plat- 
forms. Placing hydrants in safety islands in road- 
ways has been found effective; also, in the safe 
areas adjacent to column supports for express high- 
ways or overhead bridges, where conditions permit. 
The sketch herewith is reproduced by the courtesy 
of the Department of Water Supply, Gas & Elec- 
tricity of the Borough of Manhattan. 

The fenders are 5-inch extra strong steel pipe 
filled with concrete and set firmly into the ground, 
to a depth of 3’8” below the sidewalk level. The 10- 
inch curb surrounding the fenders and the hydrant 
is a standard borough steel curb design. Radius of 
the curb is 2’3”. Minimum spacing of the hydrant 
from the building line is 1’9” for high pressure serv- 
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Hydrant protection in Manhattan. 


Working on Rome’s Bloomfield bridge. 


ot 


ice and 1’6” for low pressure. The sidewalk shown 
around the hydrant is 5” thick. A sleeve is placed 
around each fender where it passes through the 
sidewalk. 


Replacing a Plank Bridge Deck With 
Grating 

After a heavy truck broke through the plank 
floor of a 132-foot bridge spanning the Mohawk 
River in Rome, N. Y., officials of that city and a 
representative of a steel decking manufacturer 
joined forces to effect a speedy and permanent re- 
pair. G. Lyle Stillman, City Engineer, believes that 
the following schedule for the repair job sets some 
sort of a record: 

Sept. 16—Heavy truck broke through plank 

floor. 

Sept. 17—Representative of Irving Subway 
Grating Co. inspected bridge and 
estimated repair cost; City Common 
Council approved work at a special 
session. 

Sept. 18—Order for decking material placed. 

Sept.22—Twenty-two tons of decking deliv- 
ered to bridge site. 

Sept. 27—Completed floor open to traffic. 

The entire repair job was done by employees of 
the Public Works Department, under the direct 
supervision of John H. Byrnes, Superintendent of 
Streets. It was the first time this type of construc- 
tion was undertaken by city forces. 





Testing Pavement Resistance to 
s . 
Skidding 

Nine months of research was recently completed 
by the Virginia State Highway Department on the 
skid resistance of the various types of highway 
surfaces making up the state highway system. Of 
32 types of surfaces tested under varying condi- 
tions and speeds, 27 showed satisfactory skid re- 
sistance when wet, while all were satisfactory when 
dry. More than 1000 tests were made. Speeds were 
10, 20, 30 andg40 miles an hour. Four types of tires 
were used: synthetics with good treads and with 
worn treads; and natural rubber with good treads 
and with worn treads. 
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NORTON POROUS PLATES AND 
TUBES FOR ACTIVATED 
SLUDGE SEWAGE PLANTS 





OPERATORS of activated sludge sewage plants repeat- 
edly select Norton Porous Plates and Porous Tubes for 
maximum efficiency and minimum operating costs in air 
diffusion. The successful service of Norton Porous Mediums 
results from the know-how of Norton engineers who exer- 
cise the closest control over such essential qualities as 
permeability, porosity, pore size and wet pressure loss. 
Pioneers in the field of fused alumina diffusers, Norton 
Porous Plates and Tubes are the modern medium for 
activated sludge sewage plants. 


NORTON COMPANY — Worcester 6, Mass. 
a __ 







NORTON 
———— 
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IN CASE OF 
CU FAILURE 


a city of Margate, New Jersey 
no longer worries about an unforeseen powerline failure. 
Their newly installed million gallon per day Layne Well 
Water System is DUAL POWERED. Should the power fail 
and the electric motor “go dead" a big husky gasoline 
engine takes over to keep up water production. 

Margate's new dual powered water system is a quality 
installation throughout with the very latest Layne developed 
control and engineering features. And like two other Layne 
installations for Margate—one of which is over 23 years 
old, this new unit will also give years and years of satis- 
factory operation. 

Layne Well Water Systems whether installed for cities, 
factories, railroads, irrigation projects or other use, keep 
water production at the very lowest cost. Furthemore Layne 
associated companies constantly provide prompt repair 
and parts service for their Layne installation. For late 


<a address Layne & Bowler, Inc., General Office, 
Memphis 8, Tennessee. 











AFFILIATED COMPANIES: Layne- 
Norfeikn We, stn E yne-Arkansas Co., S 


tuttgart, Ark. * Layne-Atlantic Co., 
Ind. 7 


Layne-Northern Co., Mishawaka 

.» Lak Louisiana Well Co., M * 

ow 3 -» New York City * Layne-Northwest Co., Milwaukee, Wis. * — e- 
-» Columbus, Ohio * Layne-Pacific, Inc., Seattle, Washington * 

oes Houston, ,Texas * Layne. Weerern oe Kansas City, Mo. * e- 

, nternational Water Supply Ltd., Lo ° 

Layne-Hispano Americana, 8. A-. Mexico, DF 


e- 
innesota 
Ontario. 





Canada * 





When you need special information—consult the ENGINEERS’ LIBRARY on pages 63-65 
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It was again demonstrated that forward skid. 
ding distance increases considerably with speed, 
and that all skids are much longer on wet surfaces 
than on dry. At 40 mph., skid lengths ranged from 
63.6 to 88.9 ft. on dry surfaces; and 72 to 254.5 ft. 
on wet surfaces. A harsh or sand-paper type of sur- 
face was found to have the shortest stopping dis. 
tance. Application of non-skid treatment to smooth 
surfaces materially reduced the length of skid. In 
one case, the skid length on a wet surface at 
mph. was reduced from 224 ft. to 94.7 ft. by t 
application of a non-skid surface material. ; 

It was also found that at 40 mph. on wet sur 
faces, stopping distances were about 40% longer 
for worn than for good tread. Under comparable 
conditions, stopping distances were about 12% 
longer with smooth synthetics than with smooth or 
worn pre-war natural rubber tires. The purposes of 
the study was to obtain data on surface character- 
istics that could be used as a guide for establishing 
future design, construction and maintenance pol- 
icies. Tests were conducted on high-type pave- 
ments mainly, including bituminous concrete, sand- 
asphalt, special plant-mix, rock asphalt, sand and 
slag seal treatments, broom drag treatments, port+ 
land cement concrete, and glazed bituminous sure 
faces. The tests were made by T. E. Shelburne and 
R. L. Sheppe, working under the general super- 
vision of Shreve Clark, engineer of tests. The data 
in the survey were reported by Mr. Shelburne at 
the recent Highway Research Board meeting. 


































Costs of Municipal Parking Lots 


Inquiries sent to a number of cities by the Inter- 
national City Managers Association brought re- | 
ports from 30 cities showing the capacity and land 
and improvement cost per car of municipal park- 9 
ing lots, as follows: 





Capac- Cost 

No. of ity, Per 
City & State Lots Cars Car ( 
Alouquerage, N. M. ..:....6.5...] 250 $240 
pe ee 2 86 151 
Benton Harbor, Mich... ae 815 61 
Chambersburg, Pa. . om 133 294 U 
Fort Atkinson, Wisc. ............ Q 200 75 
Freehold, N. J. .. of 400 65 
0S eee rr 1 200 80 
eee 1 100 350 
Hastings-on-Hudson, N.Y. ....... 1 150 1,000 
Independence, Kans. ............1 40 225 § 
SD rer 2 175 423 
Tole, 1. Yc os es on cB 170 106 | 
Kalamazoo, Mich. ............... 1 390 154 © 
Kansas City, Kans. ... a 6 686 451 
hous Beaen, MH. Y...-.-..-.- ual 250 1 
po eS ee ee Q 150 327 
Bim Deeen, Pia. .. 22... 60568 4 905 413 
| SG Sree rer ran 2 175 256 
oe ere 5 270 167 
pS SS eee 5 470 268 
pS ee 1 100 200 
North Adams, Mass. ............ 1 140 429 
Plymouth, Misch. ...........+5-- 1 96 85 
Port Huron, Mich. .............. 3 550 93 
eS ee 1 500 45 
a 5 400 312 
White Plains, N. Y. ....... oe 181 55 
oe | Sr re 8 210 
_ i eee 5 394 388 
re 1 400 33 
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park- | harmful impurities? Whatever your municipal 
§ 
3 water problem is, Permutit has the answer! 
Cost G 
_ It’s a known fact that Permutit has successfully 
~ ar 


9040 | solved all types of municipal water problems with 


What kind of water does your city 


have? Isit hard... full of sediment... iron... or 





151 efficient, economical water conditioning equip- 

on We (AY , ment ! 

65 Act on your water problems now! See that your 

a city benefits from Permutit’s years of experience 
1,000 ; P, e and modern technology. Full information fur- 

poe ermutit nished, without obligation, to you and your con- 

106 § sultants. Just write to The Permutit Company, 

ro Dept. PW-1, 330 West 42nd St., New York 18, N. ; a 

15 or to The Permutit Company of Canada, Ltd., 
aad Montreal. 
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WATER CONDITIONING HEADQUARTERS 
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power, ECONOMY, any EFICIENC 


IN STATIONARY POWER AS WELL 
AS INDUSTRIAL TRACTORS 


Model 165-4A 35/4” x 4”—4 Cylin- | 
der 26 H.P. at 1500 RPM Burning 
Gasoline. 165 cu. in. displace- 
ment. Wt.: 1060 Ibs. Model 206A- 
4A 35" x 5"—4 Cyl. 38 H.P. at 
1500 RPM Burning Gasoline. 206 
cu. in. displacement. Wt.: 1080 lbs. 








Model 283-4A 41/,” x 5"—4 Cyl- 
inder 52 H.P. at 1400 RPM 
Burning Gasoline. 283 cu. in. dis- 
placement. Wt.: 1850 Ibs. Model 
403-4A 45/.” x 6"—4 Cylinder 64 
H.P. at 1200 RPM Burning Gas- 
oline. 403 cu. in. displacement. 
Wt.: 1950 Ibs. 








Model HUA 45/2” x 6”—6 Cylinder 
94 H.P. at 1200 RPM Burning 
Gasoline. 605 cu. in. displacement. 
Wt.: 3000 Ibs. 













Model 1210-12A 45” x 6”—12 
Cylinder 206 H.P. at 1400 RPM 
Burning Butane Gas. 1210 cu. in. 
displacement. 





Model UTI Industrial 
Tractor 49 H.P. 126" 
Overall Length. 76” 
Overall Width. 16’ 
Turning Radius. 





Model RTI Industrial 
Tractor 27 H.P. 104” 
Overall Length. 59” 
Overall Width. 12’ 
Turning Radius. 


See Your Nearest MM Dealer—Distributor Or Write 


MINNEAPOLIS-MOLINE 


POWER IMPLEMENT COMPANY 
MINNEAPOLIS 1, MINNESOTA 








When you need special information—consult the ENGINEERS’ LIBRARY on pages 63-65 
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A French View of Runway 
Construction 
In Travaux [1947, 31 (147), 5-12], J. de Larrar 





discusses requirements for concrete runways for 
heavy aircraft. The importance is stressed of 4 
sufficiently high and constant subgrade bearing 
capacity; thus vibration is recommended as 4 
means of compaction in preference to the use of 
pneumatic-tired rollers, and the need for 
deep drainage installations is emphasized as a 
means of preventing undue moisture-content fluct. 
uations in the subgrade. With regard to the actual 
surfacing, it is recognized that joints are the main 
source of trouble, and the commonly employed 
remedies, dowelling or edge-thickening, are criti- 
cized. It is suggested that a concrete sill might be 
used at the joint some distance below the surface 
of the subgrade; this would prevent undue sub- 
grade deformation at the joints. The following de. 
sign and construction procedure is also recom. 
mended for consideration: after stripping the site, 
a thin course of impermeable material (possibly 
concrete) should be laid and borrow material 
spread over it and compacted, followed by the con- 
crete surfacing, which may now be thinner than 
would be required by the Westergaard formulae. 
Thin walls should also be constructed along the, 
edge of the concrete stretching well down into the 
subgrade; these would serve to prevent moisture. 
content fluctuation in the subgrade beneath the 
runway, and could also contain surface drainage 
installations, etc. Thus the subgrade would be dis- 
turbed as little as possible and would retain its 
natural bearing capacity. If the walls were con- 
structed early in the operation, they could serve 
conveniently as forms for the base and surfacing — 
From Aerodrome Abstracts. 


Vacuum Test of a Sphere to Failure 


In a test to determine the value of the coefficient 
i} in the formula for the safe external pressure 
for hollow spheres, a Vaporsphere was selected 
because its characteristics were such that it was 
expected to fail with small damage at a relatively 
low pressure. This interesting test was reported in 
The Water Tower, a publication of the Chicago 
Bridge & Iron Co., for November, 1947. 

The formula for safe external pressure is: 


5 k 100t 

P — —k? (2——), where k = — 

3 9 D 
P is the safe pressure in pounds per square inch, 
t is the shell thickness in inches; and D is the di- 
ameter of the sphere in feet. The tank selected for 
the test had a diameter of 52.5 ft. and a shell thick- 
ness of 3/16 in. Using the above formulas, the safe 
external pressure would be 0.416 lb. per sq. in. 
Vacuum was applied to the tank and failure oc- 
curred through buckling of a plate at a vacuum 
equal to 1.2 lbs. external pressure per sq. in. Air 
was then admitted to the tank and when a small 
vacuum still existed, the buckled plate returned 
nearly to normal. Vacuum was again applied and 
again failure occurred by buckling of the same 
plate, but this time at a lower pressure (2.5 ins. of 
mercury for the first failure and 1.9 ins. for the 
second). When air was again admitted to the tank, 

the buckled plate again returned to position. 
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y Fort Wayne Operation 


(Continued from page 23) 
Larrard . 

vays fog DO—Average DO in the mixed liquor was 4.4 ppm; 
ed of gfmaximum, 8.1 ppm; and minimum, 2.2 ppm. DO in the 
bearing fnal effluent ranged from 4.5 to 4.7 with 47% to 
od as a8 48% saturation. DO in the stream above the plant 
2 use offwas 8.9 and below the plant, 8.0. BOD above the plant 
ed forflwas 3.4 ppm, and below the plant 5.3 ppm. 
od as al Raw Sludge—Sludge amounted to 43.292 Mg with 
nt fluct.$3.95% solids and 63% volatile; pH averaged 6.29. 
e actual—Total gas production was 66,569,000 cu. ft. The 
he mainfipounds of volatile raw sludge totaled 8,414,000 
nployed§ pounds; cu. ft. of gas per pound of volatile was 7.9. 
re criti-§Sludge averaged 119,000 gals. per day. The work- 
right bef ing capacity of the digesters was 2,300,000 gallons. 
surface giving 21 days theoretical digestion. Raw sludge av- 
ue sub-Beraged 10,000 gallons per draw, and was drawn 12 
ving de-B times daily. 

recom-§ Waste Activated Sludge—There were 84.83 Mg 
the site, of waste activated sludge with 1.00% solids and 70% 
possibly § volatiles; the pH was 7.02. All sludge was returned 
naterialff to the wet well. Suspended solids removed in the sec- 
she con-f ondary was calculated at 7,600,000 pounds; activated 
er than sludge wasted was calculated at 7,100,000 pounds. 
rmulae§§ Svpernate—This totaled 8.716 Mg with .33% 
ong the solids and 56% volatiles. It was returned to the wet 
nto the well or primary tank. This was 20% of the raw sludge 
oisture-f pumpage. In 1947, the sequences of digester operation 
ath the was changed from two-stage to single-stage. Also one 
rainagefiof the 3 Mg lagoons was converted into a supernate 
be dis-§ lagoon with provision for surface draw-off. Surface 
tain its§ drainage from this lagoon dribbles back to the plant. 
re con-§ For the first nine months of 1947, good supernate re- 
d serve turned to the primary tank totalled 9,856,000 gallons 
icing.— ff of .18% solids. Total liquid to supernate lagoon, some 
good supernate, some heavy sludge, for the same nine 
months, totalled 9,350,000 gallons. Total dribbling 
. back to the plant was 6,350,000 gals. This is a nine- 
lilure month total of 16,206,000 gallons of good supernate 
fficient or 43% of raw sludge pumpage. Surface drainage 
ressure™ {fom supernate lagoon ran 200-400 ppm solids, 100- 
selected § 400 ppm BOD. 

it was Digested Sludge—There were discharged 34,256 
atively § Mg to beds and lagoons; 3.25% solids; 45% volatile; 
rted ing pH 7.27. 
Shicago BOD Removal.—Total BOD removed in secondary, 
~ ££ 8,329,000 pounds; total air, 5.345 Bcf; pounds BOD 
per 1,000 cu. ft. of air, 1.56; cu. ft. of air per pound 
BOD, 642. Total out-of-pocket cost (power, salaries, 
supplies) per 1,000 pounds BOD removed was $14.14. 
Per Capita Per Day.—Sewage flow, 144.0 gallons 
pepd; raw sewage solids, 0.279; raw sewage BOD, 
re inch; § 0.236; raw sludge, 0.296; volatile raw sludge, 0.177; 
the di-§ gas production, 1.40 cu. ft. pepd. All of these data 
‘ted for are based on Chamber of Commerce estimate of 130,- 
| thick- § 000 population. Population equivalent is 181,000. 





he safe Average Basin Detention.— Primary 1.2 hours; 
Sq. 1N.§ aeration 6.9; secondary 2.8; total plant 10.9. 
ure oc: Treatment Costs. — Total “out-of-pocket” costs 


‘acuum § amounted to $117,686.54. This includes all charges, 
in. Air§f salaries, wages, electric power and supplies, except in- 
2 small § terest and depreciation. The $117,686.54 is divided as 
‘turned § follows: $75,328.63 for labor; $26,542.80 for power ; 
ed and § other costs $15,815.11. This amounts to $17.19 per Mg 
> same§™ of raw sewage, divided as follows: $11.00 for labor, 
ins. of § $3.88 for power, and $2.31 for supplies. Since raw 
for the§ sewage pumpage was $2.57 per Mg, this leaves $1.31 
e tank,§ per Mg for electric blower operation and small motors 
i. and lights. 
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Micro-precision built * with 75°/, to 


100°, larger “‘ultra lapped’ valves 


AIR COSTS 
You LESS (800 f.p.m.) piston speed * Deliver~ 


* force feed lubrication slower 


more air per pound of fuel and drier; cooler: air 


(within 100° of atmosphere) with notably low upkeep. 


THE JAEGER MACHINE co. Main Office and Factory 
Columbus, Ohio 
REGIONAL 1504 Widener Bldg. 226 N. LaSalle St. 235 American Life Bidg. 


OFFICES Philadelphia 7, Pa. Chicago 1, Ill, Birmingham 4;-Ala. 


PUMPS - MIXERS - LOADERS - HOISTS - PAVING MACHINERY 











PIPE LOCATORS 





If you compare — you'll buy Goldak 
NEW MODEL 87 


@ Traces, centers, measures depths without 
any connection to the pipe, cable or 
earth. Entirely self-contained. 


@ Weighs only 11 pounds. 


MODEL 81 FOR TOUGHER JOBS 


@ Works deeper pipes. 
@ 400 in use by one utility. 


Write For Details 


THE GOLDAK CO. 


GLENDALE 1, CALIF. 


1544 W. GLENOAKS BLVD. 








When writing, we will appreciate your mentioning PUBLIC WORKS 



















































PUBLIC WORKS for January, 194 




















PUBLIC \ 
Sewerage 90°F. Pa 
ous acid by 
PUBLIC WORKS rater caus 
bcid, whict 
Water Supply ty without 
Super and 
e . ly alkaline 
Highways and Airports|:ca« in « 
sulfate har 
bonate har 
be sufficien 
‘ 
This section digests and briefs the important articles ated 
appearing in the periodicals that reached this office The letter and number at the |firol is ess 
prior to the 15th of the previous month. Appended are <_< be ad oe of tastes 2 
Bibliographies of the principal articles, in which the not found in the current Bibli- - ne 
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Photo-Electric ss | which is 
Coagulation Indicator A on oo ogy solution, 
The city engineer of Cape ‘Town, _ pe feede 
South Africa, has designed and used 3.5 uring ¢ 
a photo-electric coagulation indicator 3.0 over Ipp 
and recorder which indicates and rec- 25 SO, to Settled Water Qne part 
ords, at 20-minute intervals, the clari- on to Filters one part 
fication of the water as actually being ally 0.9 
conditioned. A sample of water is drawn on Residual Chlorine remove 1 
from the conditioning tank to the device & 1.6 ——— through 
soon after the addition of the coagulant 1.4 absorptio 
and allowed to stand for 20 minutes, 12 in chlora 
when the clarity of its upper structures 18 fur diox 
is measured by means of a light beam a sie a 
shining through the water onto a photo- oe early in 
electric cell. The device aeaiae aa a 0.6 oa moet changed 
settling tank 14” in diameter, 3%” side 0.4 - City Supply “fs makes it 
depth with a 45° cone-shaped bottom; 02 od residuals 
into which the treated water is intro- ‘ in ay w 
duced tangentially through a 1%” pipe, \ This | 
and is drawn off 20 min. later by olor a ee oe "heal" = a a odorless 
in the bottom of the hopper; both sup- Courtesy AWWA Journal | almost p 
Super- and dechlorination records at Dalecarlia. 
iAteat —-() eet , Steel Pi 
i. pl plying and withdrawing of water being Superchlorination lined i: 
=< ———— controlled automatically by means of a and De-chlorination Since 
Pa timing device and solenoid valves. A sant ; 137.006 
i K..- sere aao= J €-volt 32 cp. lamp throws its ray through 4 Superchlorination of water, with or of 36" 
a Oe the top of the settling tank to a mirror, without de-chlorination, is effective in —_— 
si Nag which reflects it back toa photo cell (thus  TéMoving most tastes and odors, and fy ’.p,, 
doubling the length of the light path) ; furnishes additional protection against T rg 
the lamp being turned on automatically water - borne diseases. De-chlorination th Cc 
for % minute at the end of each 20-min. can be effected by several chemical re- J ‘a a 
cycle. The photo cell is wire connected agents or by filtration through granular “Cre - 
to a recording potentiometer, which is carbon. If the complete chlorine de- by he 
adjusted to read 100% when the water mand is satisfied and chlorinous tastes the vo 
is entirely free of floc and 0 when the 4nd odors are not objectionable, de- jj 4: wer 
maximum amount of flocis in suspension. | Chlorination may be unnecessary unless Sieawel 
A “floc index” is determined, being that the effect of free chlorine on manufac- acit 
when a satisfactory filter effluent is main- turing processes must be considered. . ” *y 
tained ; and when the index rises above Sulfur dioxide is the reagent most a 
this, the alum dose is reduced; or if it commonly used, chiefly because of cost. 3 These | 
falls below, the dose is increased. The In applying it, special evaporators are prior t 
index instantly shows the effect of vary- _ needed; one type uses live steam fed | mgd. 1 
ing the pH of coagulation. Thus the opti- directly into the bottom of the evapora- capacit 
_ Courtesy So. African Mun, Jour. mum pH and the minimum alum dose tor bath; another consists of electrical § which 
Light cell used in aia indicator and for any particular raw water condition equipment; each controlled to maintain § there h 
recorder. can be determined in a few minutes.™ an operating temperature of about § indicat 
of a fe 








y, 194 


orts 





t the 
those 
mbers 
Bibli- 
» the 
onth. 


a 


to Filter 
fluent 


A 


vent? | 


oe 


June 





| Journal 


, de- 
unless 
1ufac- 
d. 

most 
cost. 
‘S are 
1 fed 
pora- 
trical 
intain 
about 


PUBLIC WORKS for January, 1948 


190°F. Partial oxidation ot the sulfur- 
us acid by the dissolved oxygen in the 
water causes the formation of sulfuric 
ncid, which combines with the alkalini- 
ty without affecting the free chlorine. 
Super and de-chlorination of a normal- 
ly alkaline water results in a slight in- 
crease in calcium chloride and calcium 
sulfate hardness, and a decrease in car- 
bonate hardness. The water treated must 
be sufficiently high in alkalinity to pre- 
vent the formation of sulfuric and hy- 
drochloric acid. Careful laboratory con- 
trol is essential for effective prevention 
of tastes and odors. The cost of super- 
and de-chlorination compares favor- 
ably with most other methods of cor- 
rective treatment. 

De-chlorination by passing super- 
chlorinated water through beds of gran- 
ular carbon has been used successfully 
in several places in this country and in 
Europe. 412 

At Washington’s Dalecarlia plant, 
sulfur dioxide was fed from 1-ton 
containers through rotameters and vac- 
uum type chlorinators. For a time, trial 
jwas made of using sulfur dioxide in 
the solid form of sodium metabisulfite, 
which is readily soluble, using a 30% 
} solution, fed by ordinary proportion- 
| ps feeders through rubber-lined pipe. 
During the winter of 1946-47 a little 
over Ippm of chlorine was removed. 
Ine part of chlorine was removed by 
| one part of sulfur dioxide. (Theoreti- 
| ally 0.9 part of sulfur dioxide should 
remove 1 part of chlorine). In passing 
through the filters there was further 
absorption of chlorine and an increase 
in chloramine residual. At first the sul- 
fur dioxide was applied between the 
sedimentation basins and the filters; but 
early in May the application point was 
changed to the filter effluent, which 
makes it easier to maintain free chlorine 
residuals without excessive overdosages 
in the water going to the city. 

This treatment produces tasteless and 
odorless water with low residuals and 
almost perfect bacterial efficiency. 41! 








Steel Pipes 


) Lined in Place 


Since 1935, Newark, N. J., has lined 
137,000 ft. of steel pipe and 13,000 ft. 
of 36” cast-iron pipe with cement mor- 
tar, using three different methods; 1- 
the ‘Perkins’ machine, developed by the 
T. A. Gillespie Co. and now owned by 
the Centriline Corp.; 2—hand-applied 
and hand-finished gunite; and 3—the 
“Crone” machine, developed and used 
by the Preload Corp. Accurate tests of 
the steel pipe lines, made after recon- 
ditioning, showed that they had been 
restored to more than their original ca- 
pacity, due to the fact that the linings, 
4g”, 5” and 1” thick, eliminated the 
obstructions caused by the riveted joints. 
These lines now deliver 80 mgd, while 
prior to lining they delivered only 46 
mgd. There has been no diminution of 
capacity of these since lining, some of 
which was done 11 yrs. ago; in fact, 
there has been a slight increase. The only 
indications of rust have been on the tops 
of a few rivet heads which the lining did 





not cover. Test pieces of lining cut out 
from work done 11 yrs. ago and tested 
showed that, to a depth of 1/20 in., the 
lime content had been reduced from the 
original 26% to 5%, and the iron and 
aluminum oxide increased from 4.3% 
to 11%. Tests of lining for tensile 
strength showed this to range from 513 
to 690 psi.A® 


Reducing 
Unaccounted-for Water 

The first factor in this is to be sure 
that the means used for measuring the 
water delivered to the system and that 
accounted for are accurate. This requires 
universal metering, properly proportion- 






America’s 
Safest Cities’’ 


The Mathews Firemen say 


AND THEY RE PERFECTLY RIGHT. 


For 


ing the size of each meter to rate of con- 
sumption, and maintaining accurate 
registration by the meters. If this accu- 
rate measuring shows an undue loss, a 
leakage survey is in order. One entirely 
metered system sells 82% of its water 
in addition to that used for flushing 
streets, fighting fires, etc. The Wilkins- 
burg-Penn Joint Water Authority meters 
all customer services and all water de- 
livered by each pump; also the water 
leaving each of four reservoirs. Meter 
records for the past 7 years account for 
all but 10% of the water, with no allow- 
ance made for fire protection, hydrant 
flushing, evaporation from four open 


reservoirs, meter slippage or other un- 
metered demands.45 


Cleveland is 


Mathews-Hydrant-protected. These great hydrants can 
be depended on to do their important job—to keep on 
working in their trouble-free way. That has been 
proved in over 75 years’ record-making the world around. 

Of course a Mathews can be damaged—it can be hit 
by a truck. But there again the Mathews scores. 
Because the barrel, containing all the working parts, is 
removable. You simply unscrew the barrel from the 
elbow, lift it out of the protection case, and screw ina 
spare. All in a few minutes’ time. Interruption to 
service is brief; replacement and labor cost is low; and 
the damaged barrel is repaired in the shop, held as a 
spare. Yes, Mathews design licks even the problem of 
damage by traffic. 

Is it any wonder that Cleveland, sixth city now in the 
U.S., and pre-eminent in so many ways, should choose 
Mathews Hydrants? . 


OTHER MATHEWS FEATURES: Head can be rotated 360° - 
Replaceable head—nozzle outlets easily changed « Nozzle levels 
raised or lowered—no excavating « True compression-type main 
valve « Only one part to oil—operating thread « A modern 
barrel makes even the oldest Mathews new 


MATHEWS HYDRANTS 


Made by R.D. WOOD COMPANY 





Public Ledger Building, Independence Square, Philadelphia 5, Pa. 
Manufacturers of ‘‘Sand-Spun” Pipe (Centrifugally Cast in Sand Molds) and R. D. Wood Gate Valves 


When writing, we will appreciate your mentioning PUBLIC WORKS 





44 


Gravity 
Flocculation 

Gravity flocculation requires no 
special machinery, but only about 2 ft. 
additional lift by the raw-water pumps. 
The under-and-over type of baffles is 
generally preferred to the around-the- 
end type. A 30 to 60-minute flocculation 
period permits reducing the settling tank 
size to give 4 to 2 hr. settling time if 
properly .proportioned and_ provided 
with multiple take-off weirs; submerged 
weirs should be eliminated. The over 
baffles should be raised 1% in. above the 
floor. The baffle nearest the settling tank 
should be an over baffle. The first ove 
baffle should have sufficient freeboard, 





using the submerged weir formula; each 
succeeding over baffle being 2” lower. 
The opening under the first under baffle 
is designed as an orifice to produce a 
velocity not greater than that used in 
computing the baffles of the first section ; 
each succeeding baffle being raised 1” 

2”. This velocity, for treating up to 
2 mgd, should be 1.5 fps in the first of 
three sections, 0.5 fps in the second 
section and 0.125 fps in the third sec- 
tion. For treating more than 2 mgd, di- 
vide it into 4 sections, in which the 
velocities are made 1.5, 0.75 to 0.55, 
0.33 to 0.25, and 0.125 to 0.10 fps, re- 
spectively. Spacing of baffles, in fret, 
generally equals Q —- CWV, in whicn 
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Licgricd FOR A SPECIFIC JOB 
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Builders Gauges have been designed and per- 
fected specifically for water works to measure 
rate of flow, loss of head, sand expansion and 


liquid level. 


Low head — negative head — moist corrosive atmos- 
phere, and other conditions encountered in water 
works do not prevent Builders gauges from giving de- 
pendable performance year after year. The operating 
mechanism is simple, sturdy and easily maintained. 
And the smart appearance blends well with modern 


plant interiors. 


V CHECK these Outstanding Features: 


e Easy to read dials and blue-line charts, 10’ diameter 


e Uniformly-spaced graduations 
over entire range 


e@ Synchronous electric chart drive 
Spring drive optional 


e Mechanical, electrical 
matic actuation 


or pneu- 


e Floor stand or table mounting 


For Bulletin D1-450.20, address Builders 
Providence, Inc., (Division of Builders Iron 
Foundry), 16 Codding St., Providence 1, R. |. 


BUILDERS PRODUCTS —— 


Venturi, Propeloflo and Orifice Meters 
Kennison Nozzles 

Venturi Filter Controllers and Gauges 
Conveyoflo Meters * Type M and 
Flo-Watch Instruments * Wheeler 
Filter Bottoms * Master Controllers 

Filter Operating Tables * Manometers 

Chronoflo Telemeters 











BUILDERS 


Ww 





Single dial gauge, 
mounted on matching 
floor stand; stand 
also available for 
double dial gauges. 


Model GAI-R Gauge 
recording loss o 
head, rate of flow 
or water level. 





Model GA82-IR Gauge indicating and record- 
ing loss of head and rate of flow. 


PROVIDENCE 





When you need special information—consult the ENGINEERS’ LIBRARY on pages 63-65 
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is flow in cubic feet per sec. ; W is width 
of channel (generally 2 to 6 ft.), Vi 
the selected velocity; and C is a coefi# 
cient, generally 0.60 to 0.75. For quan 
tities exceeding 10 mgd, special studied 
should be made for determining all thes 
details.?? 


Rules and Regulations 
For Water Works 


The authar believes that ‘written 
rules and regulations are important took 
for the operation of a water works 
utility.’”” Their main purposes are to com. 
plete the service contract with customers 
to set forth the conditions of service, ty 
state the utility’s obligation to the cus 
tomer and the reverse, and to cite the 
utility’s authority for its prohibition; 
and requirements. 

Replies of fifteen utilities to a ques 
tionnaire showed a general agreement 
that standardization of rules and regula. 
tions is impracticable. However, all 
have certain logical subdivisions: 1, 
Fundamental matters such as rates, bill: 
ing practices, service and meter owner- 
ship and maintenance, discontinuance 
and restoration of service, access to 
premises, misuse of hydrants, penalties 
for violations and the like. 2. Standard 
practice rules relating to the arrange. 
ment of mains, services and meters. 3. 
Prices on work performed for the cus- 
tomer or for others. 4. Water main ex- 
tension rules. Considering the subject of 
mains, services and meters, suggested 
subdivisions include the questions of 
services or private mains in alleys; serv- 
ices across private property; services 
along street axis; more than one cus- 
tomer per service; double-header serv- 
ices; joint service branch to commercial 
buildings; multiple metering; combin- 
ing meter readings for billing purposes; 
purchase of water for resale; and owner: 
ship of mains on private property.A! 


Testing Meters in 
St. Paul, Minn. 


The St. Paul Water Dept. in 1946 
disconnected 4678 meters of 2” and 
under for the following reasons: Burnt 
594; frozen:137; defective 529; sand 
515; register defective, 515; leaking 
1276; service shut off 208; tested on 
request 125; disconnected to drain sys 
tem 54; plumbing change 311; noisy 
76; poor pressure 2; periodic test 192; 
not justified 144. Of meters 3” and 
larger, 1 was stopped by sand, 1 frozen, 
1 leaking, 1 for plumbing change, 9 
for service being shut off, and 14 for 
periodic testing. 

After a meter has been tested it is 
rinsed in hot water, immersed in 4 
diluted solution of Oakite No. 32, again 
rinsed in hot water, and dried by 4 
stream of ccmpressed air. Repaired 
meters are sprayed with a weather-proof 
aluminum paint in an enclosure pro 
vided with a ventilating fan.¥! 


Freezing Service 
Pipes for Making Repairs 
When it is necessary to stop the flow 


in a service pipe without closing a valve 
or using a rubber plug, this can be done 
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hy freezing the pipe at any convenient 
gint. Doing this by use of ice and salt 
fs an old practice. Use of dry ice is 
more convenic :t and quicker. The au- 
thor uses a piece of rubber inner tube 
about 8”x10” and, using strong paper 
clips or clamps, makes a pocket about 
the spot to b) frozen. A piece of dry 
ice about the size of a tennis ball is 
pounded into power, placed in this 
pocket so as to surround the pipe and 
about a YY pt of alcohol is poured onto 
and stirred with it. The flow in the pipe 
is stopped entirely or as nearly so as 
possible, and a plug will be frozen 
solid in 5 to 10 min. and will continue 
frozen so long as there is any dry ice 
in the pocket. When the job has been 
completed the ice plug can be thawed 
with hot water.¥? 


Covering 
Reservoirs 

In a distribution reservoir of the 
Philadelphia, Pa., water supply, the fol- 
lowing undesirable conditions were 
noted : 

1. Moss growths, leaves, weeds, micro- 
organisms, all of which upon entering 
distribution would rapidly decompose 
(particularly the micro-organisms ), fur- 
nishing great quantities of ideal foods 
for bacterial growth, also producing 
tastes and odors 

2. Train soot, road dust, run-off, con- 
tributing direct pollution. 

3. Fish life, rodents, bird droppings. 
contributing direct pollution. 

4. Swimming, drownings, 
uted direct pollution. 

5. Temperature increase in summer. 

6. Bacterial action at the higher tem- 
perature causing the floating of deposits. 

7. Loss of chlorine residuals. 

“This reservoir is no exception,—just 
check the score on your own, if you have 
one on your system. j 

“Protection and maintenance of open 
reservoirs, treatment for algae control 
and re-chlorination all are more or less 
expensive and can, at best, overcome 
only to a limited degree many of the un- 
desirable features mentioned. When 
these costs are balanced against the 
carrying charges for covering, I believe 
it will be found that many distribution 
reservoirs could be covered, producing 
a net saving as well as eliminating dan- 
gers of pollution, disagreeable con- 
ditions, and a nuisance to the water 
superintendent.”’ X? 


contrib- 


Disposal of 
Filter Wash Water 

Wash water and sludge from filters 
contain only what was carried by the 
raw water plus chemicals added in the 
treatment process, and if discharged into 
the source of supply have little effect 
upon it except to increase the concen- 
trations therein of the matters filtered 
out. The ways by which these wastes 
can be disposed of include: 1. Direct 
discharge into the stream without treat- 
ment of any kind. 2. Discharge of all 
wastes into the sewerage system. 3. Dis- 
charge of wash water into sewers and 
sludge into lagoons or sludge beds, 
which are excavated after drying and 








used for filling low land. 4. Discharge 
of both wash water and sludge into a 
settling basin, permitting the settled 
water to overflow into the stream and 
emptying the sludge into the stream at 
periods of high water. 5. Discharge ot 
wash water directly into the stream and 
sludge into a lagoon or sludge beds 
6. Direct discharge of both wash wate} 
and sludge into lagoons which overflow 
to the stream. 7. Pumping of all wastes 
back into the reservoir. 8. Discharge ot 
wash water and sludge into a settling 
basin and pumping of the settled water 
back to the plant, the sludge to be dis- 
posed of either in lagoons, on sludge 
beds or by dewatering in vacuum filters. 

These methods can be varied or com- 









Cutaway view of Mixed Flow multi-stage pump impeller and bowl construction 
revealing high-efficiency impellers utilized for more economical water lift. 


Peerless Propeller Type Pumps 


Peerless pumps, embodying the Hydro-Foil principle, are also available in the 
propeller type and are capable of handling identical capacities of the Peerless 
Mixed Flow pump. Request Bulletin B-148 completely describing the design, 
construction and application data of these two outstanding types of Peerless 


Pumps, for large-volume water pumping. 


ANTS 


Peerless Hydro-Foil 
MIXED FLOW Pumps 


CAPACITIES: UP TO 220,000 G.P.M. 
LIFTS: 2 to 60 FEET 


PEERLESS PUMPS 


PEERLESS PUMP DIV. FOOD MACHINERY CORP, 


~ 
uw 


bined. Difficulties have been reported 
with odors from sludge in lagoons o1 
sludge beds.48 


Performance of 
Transite Water Main 

Winnipeg, Manitoba, in 1932 laid 
1183 ft. of 18” and 14” Class C Transite 
pipe along a route where the soil was 
particularly aggressive because of its 
high content of sulfates of sodium, mag- 
nesium and calcium. After 14 yr. of 
the manufacturer of the pipe, 
with the city’s cooperation, tested this 
pipe to learn its flow coefficient nad its 
strength against hydrostatic 
and crushing. 

The flow test was made by the Pito- 


service 


pressure 


* 


in the world of 
Water Pumping 


Rapidly Move and Remove Vast Volumes 
of Water Against Low and Medium Heads 


Highly successful in the efficient handling of large volumes of 
water, Peerless Mixed Flow Pumps are being applied to process 
work, condenser service, liquorand chemical circulation and a vari- 
ety of industrial services where pumping is desired from open 
pits, sumps, and surface water sources, such as lakes, rivers, etc. 
and for large scale dewatering operations. 


Peerless has proved the effectiveness of incorporating aero-dynamic 
streamlining principles to large-volume water lifting, resulting in 
new conceptions of high efficiences and lower overall pumping 
and maintenance costs. 


Water turbulence accompanying the usual propeller and vane 
construction, and normally resulting in excess wear, inefficiency 
and loss of power, are reduced to the minimum in the Peerless 
Mixed Flow design. 


= 





Los Angeles 31, Calif.; Indianapolis, Ind. ; Quincy, Il. 
District Offices: Chicago 40, 4554 No. Broadway; Philadelphia Office: Suburban Square, Ardmore, Pa.; 
Atlanta Office: Rutland Building, Decatur, Georgia; Dallas 1, Texas; Fresno, Calif.; Los Angeles 31, Calif. 
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HYDRANTS 


and 
VALVES 


Expert workman- 
ship and highest 
quality materials 
make M&H prod- @ 
ucts a good in- 
vestment always. 
Many years of use 
in all sections 
of the country 
has proved 
their rugged- 
ness and de- 
pendability. 












M & H furnishes 
both regular type 
A.W.W.A. fire hy- 
drants and spe- 
cial Traffic Model 
designed to yield 
at the ground line 
under impact. 


M&H 
PRODUCTS 
Fire Hydrants 
Gate Valves 
Tapping Valves 
Special Castings 
Tapping Sleeves 
Check Valves 
Floor Stands 
Extension Stems 
Mud Valves 
Flap Valves 
Sludge Shoes 


M & H VALVE 


AND FITTINGS COMPANY 
ANNISTON, ALABAMA 























| 





meter Co., which reported that eleven 
test runs showed a Williams & Hazen C 
of 140, indicating little if any loss of 
capacity since 1932. Three 9-ft. lengths 
of the pipe were cut out of the main, one 
containing a Simplex coupling. The sec- 
tion containing the coupling was tested 
under 260 lb. hydrostatic pressure— 
4 times the normal working pressure, 
with no sign of leakage. Two other 
lengths were subjected to 325 and 430 
Ib., respectively, before failing. A 12” 
length was tested by the 3-edge bearing 
method and failed at 10,260 lb. A 34” 
corporation stop was screwed into a pipe 
and subjected to a pull of 4,610 lb. be- 
fore it broke out.@ 


Bibliography of Waterworks 
Literature 


A Journal, American Water 
Works Ass’n 
December 


1. Water Works Rules and Regulations. 
By Melvin P. Hatcher. Pp. 1163-1175. 
2. Business Principles in Water Works 
Pperettes. By Gerald E. Arnold. Pp. 
1176-118 
3. Tests ay ‘Steel Pipes Lined in Place. 
By William G. Banks. Pp. 1181-1190. 
4. Equipment and Procedure for Long 
Line Hydraulic Studies. By Fred C. 
Scobey. 7; 1191-1203. 
5. Reducing Unaccounted-for Water. By 
Chares Haydock. Pp. 1204-1210. 
6. Lime and Lime-Soda Sludge Disposal. 
By Wm. W. Aultman. Pp. 1211-1215. 
7. Brine Disposal From Sodium Zeolite 
Softeners. By Paul D. Haney. Pp. 
1215-1219. 
8. Disposal of Wash Water From Puri- 
fication Plants. By Harry R. Hall. Pp. 
1219-1223. 
9. Erosion Control in Los Angeles Wa- 
tersheds. By Burton S. Grant. Pp. 
1224-1228. 
Erosion Control in East Bay Water- 
sheds. By Francis B. Blanchard. Pp. 
1229-1236. 
11. De-Chlorination at the Washington 
Saustes. By Carl J. Lauter. Pp. 1237- 


240. 
12. Super-Chlorination and De-Chlorina- 
rr By Norman J. Howard. Pp. 1241- 


F Water Works Engineering 
November 12 


1. Meter and Repair Shop Practices at 
St. Paul. By George A. Roden. Pp. 
1356-1360, 1391. 
Quick Freezing of Service Pipes Speeds 


to 


ide i3se Works. By John L. Ford. Pp. 
800 
3. Chlorination Standards for Illinois 


Health Engineers. By Clarence 
Klassen and Le Verne D. Hudson. Pp. 
1371-1372. 


November 26 
4. Special Features of Trunk Mains Laid 


Effect of DDT On | Fish, Fish Food 
and Plankton 


CCORDING to the U. S. Public 
Health Service, which has been 
studying the use of DDT at the Car- 
ter Memorial Laboratory, in South 
Carolina, the application of DDT in 
amounts normally necessary for mos- 
quito control is not “significantly 
harmful to (certain) other organisms 
of economic or recreational value.” 
Effect on Fish: Applications of tight 
emulsions and solutions at the rate of 
0.4 pound DDT per acre, or more, 
were detrimental to fish in shallow 
water. Single applications of dusts and 
solutions at the rate of 0.1, 0.05, or 
0.025 pound DDT per acre caused no 
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in Philadelphia. By Joseph E. Gil) 
Pp. 1422-1424, 1440. 

Santiago, Chile. Plans Three Inde. 
pendent Water Sources. By Arthur T, 


o 


Cook. Pp. 1425-1426. 
6. Distribution System Flow Tests. By 
Angus D. Henderson. Pp. 1430-1431, 
G Water and Sewage Works 


November 


1. Performance Record of 14-Year-Oli 
Transite Water Main at Winni 
Mani. By W. D. Hurst. Pp. 391 -396 
Mathematical Calculation of Phenol 
Value of an Activated Carbon. By R. 
A. Hoot. Pp. 402-404. 
3. Quick Freezing of Small Pipes for 
> zien By John L. Ford. Pp. 413- 
414, 


bn 


4. aoe of Small Filtration Plants, 
By A. E. Clark. Pp. 415-416. 


1 Municipal Engineering (England) 
November 28 
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areas similarly treated with 0.025 
pound DDT per acre no fish mortality 
was observed. 

Effects on Surface Organisms Impor- 
tant as Fish Food. Several different 
formulae, methods of application, and 
concentrations of DDT were used in 
connection with experiments on more 
than 20 ponds. The methods used for 
determining the effects of treatment in- 
cluded quantitative sampling of the 
surface forms and counts of dead or- 
ganisms on the water surface 24 and 
48 hours after treatment. 

Gross observations indicated that 
little apparent damage to surface or- 
ganisms resulted from application of 
DDT as a dust. The seasonal trend of 
the population of surface organisms 
was somewhat affected by repeated 
treatments with dust at the rate of 
0.1 pound of DDT per acre, but the 
changes were not as great as those 
caused by treatments with solutions of 
DDT in fuel oil. 

DDT-fuel-oil solutions applied at 
concentrations as low as 0.025 pound 
of DDT per acre killed the large sur- 
face imsects such as diving beetles. 
(Dytisidae) , whirligig beetles (Gyrin- 
idae), water scavenger beetles (Hy- 
drophilidae) , and water boatmen (Cor- 
ixidae). Mortality resulting from ap- 
plications of 0.05 or 0.025 pound per 
acre were proportionately much less 
than when applications of 0.1 pound 
per acre were used. Single treatments 
produce few significant changes. A 
comparison of the populations of sur- 
face organisms in the treated and 
check ponds indicated that seasonal ef- 
fects of routine DDT treatments were 
quite marked. There was an increase 
in the number of hermaphrodite worms 
(Oligochaeta), nematodes (Nema- 
toda), and copepods (Copepoda), and 
a decrease in midges (Chironomidae) , 
true bugs (Hemiptera), beetles (Cole- 
optera), and May flies (Ephemerida) . 
The number of insects as a group de- 
creased in the treated ponds with the 
largest decrease occurring among the 
midges. 

It would appear that the available 
supply of fish food is somewhat re- 
duced by applications of DDT-fuel-oil 
solutions. The forms that increase in 
numbers are much fewer than those 
that are reduced in number by DDT 
and in general they are not as readily 
taken by fish. Reductions have not 
been sufficient to effect breeding stock, 
and since treatment is carried out in 
localized areas, the resulting restriction 
of food supply is probably not suffi- 
cient to limit seriously the over-all fish 
population. 

Effects on the Plankton. Plankton 
is the chief food source for several 
species of adult fish and for most young 
fish. In order to determine the effect 
of DDT dispersal on plankton, ponds 
were selected on the basis of total 
population, physical and ecological simi- 
larity, and availability on control areas. 
DDT was applied as a dust, or as a 
solution in fuel oil. The concentrations 
ranged from 0.2 pound to 0.05 pound 
per acre of water surface. Weekly treat- 
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I. an 80-foot section, joined with Tegul-MINERALEAD, the center was 
lowered 7 feet while under pressure—and the joints resealed themselves. 

The result of this experiment should be welcome news for water engineers 
who want to avoid digging up lines to repair leaks when terrain goes 
temperamental. 

While important, this isn’t Tegul-MINERALEAD’s only advantage. Its ingot 
form is easier to handle, ship and store. It can’t change its correct physical 
composition, no matter how much jolting it gets between factory and point 
of use. 

And if snow, rain — or even flood, catches it unprotected, you won't have 
to worry — Dampness — even submerging for days — cannot hurt it. Tegul- 
MINERALEAD is always ready to go to work. 

It needs no skilled labor, no caulking, no deep bell holes — and Tegul- 
MINERALEAD joints are sturdy, have higher resistance to thermal and mechan- 
ical shock and can “take” far more vibration than they'll ever meet in normal 
service. 

Write for more information about Tegul-MINERALEAD. At the same time 
ask us about the HYDE-RO Ring, which replaces jute as packing for bell and 
spigot joints — saving water and hypochlorite, time and labor — and giving 
dry joints when repairs are to be made. HYDE-RO Rings speed sterilization and 
help keep lines in sterile condition. Made for diameters from 4” to 12”. Fifty 
of a size to a carton. 
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PRODUCTS COMPANY OF PENNA. 
MERTZTOWN PENNSYLVANIA 
* ATLANTA 3, Ga., 452 Spring St., N. W. NEW YORK 16, N. Y., 280 Madison Ave. 
*CHICAGO 1, IIl., 333 No. Michigan Ave. PITTSBURGH 27, Pa., 4921 Plymouth Rd. 
*DETROIT 2, Mich., 2970 W. Grand Blvd. ST. LOUIS 8, Mo., 4485 Olive St. 


THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texas 


DALLAS 5, Tex., 3921 Purdue St. OMAHA, Neb., 423 South 38th Avenue 
*DENVER 2, Colo., 1921 Blake St. OKLAHOMA CITY 2, Okla.,817 Brannift Bldg. 
*HONOLULU 2, Hawaii, U.S.A.,P.0.Box 2930 *SALT LAKE CITY 11, Utah,925 S. 6th West St. 
*KANSAS CITY 2, Kan., 1913 Tauvromee Ave. SAN FRANCISCO 7, Calif., 115 Townsend St. 
*LOS ANGELES 12, Calif., 172 S. Central Ave. *SEATTLE 4, Wash., 1252 First Avenue, S. 

NEW ORLEANS 12, La., 208 Vincent Bldg. TUPELO, Miss., South Spring St. 

*Stock carried at these points 
IN CANADA: Atlas Products are manufactured by H. L. BLACHFORD, Limited, 
977 Aqueduct Street, Montreal, P. Q., 86 Bloor St. W., Toronto, Ont. 


Manufacturers also of HYDE-RO Rings, the complete rubber packing to replace 








jute...and G-K, the original bituminous Sewer Joint Compound, proof against both 


acids and alkalis, Reduces or eliminates infiltration and pollution of ground waters 


When you need special information—consuli the ENGINEERS’ LIBRARY on pages 63-65 











ments were made over periods of from 
6 to 18 weeks. Samples of plankton 
were taken prior to and 48 hours after 
treatment. 

The studies indicated that the detri- 
mental influence of DDT (as used for 
the control of malaria vectors) is so 
slight, in comparison with the larger 
variations due to climatic and other 
ecological factors, as to be relatively 
unimportant in upsetting the biological 
balance. No specific groups of plank- 
ton were drastically affected by DDT 
treatments during the course of the ex- 
periments. A few groups showed a 
slight reduction, but in no instance 
were they reduced to any marked de- 





gree. It appears that the use of DDT as 
a mosquito larvicide will be restricted 
more by its potential dangers to the 
fish and the higher forms of life di- 
rectly than by any harmful effects on 
the plankton. 

Effect on Birds. Airplane applica- 
tions over a period of 17 weeks, using 
a 20% solution of DDT in a highly 
methylated napthalene applied at the 
rate of 0.1 lb. per acre per treatment 
to areas of the Savannah River Re- 
fuge, did not indicate any harmful ef- 
fects on the bird population. There was 
no significant difference in the sprayed 
and unsprayed islands. There was no 
sudden drop or general decline in the 
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bird population of the sprayed areas, 
Apparently DDT had no measurable 
effect on birds. 

Effect on Mammals. No effect could 
be detected on the population of the 
cotton rat or house mouse in the 
sprayed areas. Calculated on a weekly 
basis, the fluctuations in the numbers 
of cottontail rabbits, cotton rats, and 
raccoons, on sprayed and unsprayed 
areas from 138 May to 30 August, 
roughly paralleled each other, indicated 
no effect on the mammals in the 
sprayed areas. 

For fuller data see Public Health 
Reports, April 11, and August 29, 1947. 


USPHS Water Sanitation 
Practice 


A new Manual of Recommended 
Water-Sanitation Practice (Public 
Health Bulletin No. 296) is available. 
The material was originally prepared 
for use by Public Health Service sani- 
tary engineers in evaluating sanitary 
features of water supplies with which 
they are concerned, but it may also be 
useful to state, city and county health 
departments and other agencies. The 
publication was prepared by Public 
Health Service’s Sanitary Engineering 
Division, including the Water and 
Sanitation Investigations Station in Cin- 
cinnati, Ohio, in cooperation with State 
sanitary engineers and others. Pro- 
cedures outlined in the manual are not 
mandatory, and do not rule out other 
practices. 

The manual covers the physical fea- 
tures of water supply systems and their 
sanitary protection; recommended sani- 
tary requirements for water treatment 
and water distribution 
chemical and_ bacteriological require- 
ments for potable water. A_ limited 
number of free copies are available, for 
persons directly engaged in wate: 
works sanitation, from Public Inquiries 
Section, Office of Health Information. 
U. S. Public Health Service, Wash- 
ington, D.C, Copies in quantity can be 
obtained from the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D. C., at 15 cents 
per copy. 


systems; and 


Dedication of MIT 
Laboratories 

The William Thompson Sedgwick 
Laboratories of Sanitary Science were 
dedicated in the Department of Civil 
and Sanitary Engineering at the Massa- 
chusetts Institute of Technology on De- 
cember 3. Dr. John B. Wilbur, head of 
the department, presided at the dedica- 
tion program. Other speakers included 
Dr. Samuel C. Prescott, Arthur D. 
Weston and Dr. Gordon M. Fair of 
Harvard. Prof. W. E. Stanley described 
the new facilities and the work they will 
do. Dr. Murray P. Horwood is in 
charge of the laboratory of sanitary 
bacteriology and research; Dr. Clair 
N. Sawyer of the laboratory of sanitary 
chemistry; and Prof. Ariel A. Thomas 
of the laboratory of sanitary engineer- 
ing. 
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The Highway and Airport Digest 


Blending Natural 
And Portland Cements 


Some natural cements contain suf- 
ficient air-entraining material to produce 
air-entraining concrete when blended 
with portland cement, while others pro- 
duce little or no additional air. The en- 
trained air in concrete increases its 
resistance to freezing and thawing, at 
the same time producing other effects, 
such as reducing strength. A study has 
een made by Public Roads Administra- 
tion of the flexural and compressive 
age-strength relations, the drying 
shrinkage, and resistance to freezing 
and thawing in water, the effect of 
initial curing, and the effect of segre- 
gation of the constituent materials due 
10 manipulation of the surface in the 
finishing operations. The tests were 
made with 7 natural cements and a slag 
ement, each blended with each of three 
plain or non-air-entraining portland 
‘ements. All blends were made in the 
proportion of 14% natural cement to 
86% portland, equivalent to one bag 
of the former to 5 bags of the latter. 
Some results of the tests were as 
tollows: 

All air-entraining mixtures produced 
more workable concrete than those con- 
taining only small quantities of air. 
For air contents in excess of 2%, the 

mpressive strength was reduced ap- 
proximately in proportion to the in- 
rease in amount of entrained air, the 
greatest reduction being about: 30% 

n 7 days, reduced to 24% in 180 
lays. (Portland cements made air- 
entraining by Vinsol resin interground 


with them, when compared with the 
same cements without Vinsol, showed 
ep 


13% less strength at 3 days, reduced 
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Pressure method of test for air content. 


in 180 days to 5% with one cement 
and a slight increase in another.) In 
drying shrinkage, there was no out- 
standing difference between any of the 
cements or blends tested. Slabs were 
screeded, belted and cured for about 
two years, and disks cut from their 
tops and bottoms were subjected to al- 
ternate freezing and thawing in a 10% 
calcium chloride solution. In 85% of 
the samples the bottom disks showed 
more resistance to freezing and thaw- 
ing than the top ones, but the differ- 
ence was less for the air-entrained ce- 
ments than for the others.¥? 


Air Entrainment 
In Concrete 

There are many factors affecting the 
air content of concrete. Among the 
principal factors are the amount and 
gradation of the sand used in the con- 
crete. A sand with a preponderance of 
the 30 to 50-mesh and 50 to 100- 
mesh sizes will entrain more air than 
a sand lacking in these sizes. Also, a 
sand manufactured by crushing may 
contain a considerable percentage of 
particles passing the 100-mesh sieve 
and even the 200-mesh sieve. These 
very fine particles inhibit air and 
greatly reduce the air-entraining effec- 
tiveness of a sand. An increase in the 
sand content will increase the amount 
of air in concrete. 

The water content of the concrete has 
a pronounced effect upon air content; 
an increase in slump of 1% in. to 2 in. 
can well account for an increase in air 
content of from 1% to 2%. 

The condition and speed of the con- 
crete mixer have an effect on the air 
content of the concrete. With greater 


agitation in the mixing operation, a 
higher air content will result. 

There are three methods of measur- 
ing entrained air in concrete. The one 
most used by highway departments is 
the pressure method, the apparatus fo1 
which functions on the principle of 
Boyle’s law, that the volume of a mass 
of gas is inversely proportional to the 
pressure upon it. 


Building the 
Maine Turnpike 

A general description of this was 
given in the Digests for September 
and November. Some construction de- 
tails are given herewith. 

About 1,360,000 sq. yd. of high 
type hot-mix, hot-laid asphaltic con- 
crete was placed this year—said to be 
the greatest yardage ever placed on 
one job in a single season. Maximum 
daily output exceeded 6,500 tons. The 
paving was essentially completed in 
October, in two contracts. 

A 5” or 6” base course was laid in 
two layers, using crushed gravel up to 
2”, with 4.7% asphalt. The 2” top 
was composed of crushed stone, as 
much as 40% between 3% and 3% im 
size, and 6% asphalt. On the south 
contract separate plants were set up for 
the base and for the top mix. A 3-unit 
portable crushing and screening plant 
supplied 200 tons per hr. of gravel, 
‘onsisting of a bar grizzly, a 10” x 36” 
jaw crusher and 40” x 24” roll crusher. 
Aggregates were screened into 4 sizes 
and recombined and mixed with 
bitumen in a pug mill. 

Stone for the top course was crushed 
in two jaw crushers, a gyratory and 
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a rol] crusher, divided into three sizes, 
recombined and mixed with 6% asphalt 
in batches in a pugmill. Pavers placed 
two 12-ft lanes at the same time, one 
machine operating just behind the 
other; then the two top layers, 11 ft. 
and 13 ft. wide respectively to break 
joint with the lower. The surface course 
was laid in two 12 ft. lanes simulta- 
neously so that both would be hot along 
the longitudinal joint. It was rolled 
with two 15 to 18-ton 3-axle tandem 
rollers.¥? 


Classification 
Of Airports 


Civil Aeronautics Administration in 
November ordered all airports classified 
by purpose as follows: 

Feeder Airports — Runways 3500 
x 100 ft., loading 15,000 Ib.; Local 
airports—runways 4,200 x 150, lead- 
ing 30,000; Exfress Airports—trun- 
ways 5,000 x 150 ft., loading 45,000 
lb.; Deluxe Airports—runways 5,900 x 
150, loading 60,000 lb.; /nternational 
Airports—runways 7,000 x 200 ft., 
loading 75,000 lb.; and /nternational 
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transit books, and are ruled thus: 
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Express Airports—runways 8,400 x 
200 ft., loading 100,000 Ib. 

These lengths are for sea level, and 
are to be increased 7% for each 1,000 
ft. of elevation, and by 0.5% for each 
degree by which the mean temperature 
of the hottest months exceeds 59°F.¥! 


Paving Without 
Cost to the City 


Many recently opened streets in 
Carlsbad, N. M., needed paving, but 
the city did not feel able to do the work, 
so a iocal contractor. contracted with 
the property owners to do it, accord- 
ing to city specifications and under city 
inspection, and the city assumed the 
maintenance. The city sets the grade 
stakes and furnishes the curb and gutter 
forms, so that grades and types of curb 
are uniform with the city standards. 
The pavement is 2” of asphalt mixed- 
in-place concrete on a 6” base of 
caliche rock. The caliche is broken to 
4” or smaller, dampened and spread in 
three 2” layers, each layer rolled with 
a sheepsfoot roller to a compaction of 
95%. The curb and gutter cost the 
property owners $1.25 per lineal foot, 
and the paving $2.25 to $2.80 per 
front foot.?! 


Road Drainage 
By Means of Sumps 


Of a 5.2-mile road project north 
of Miami, Fla., about 3 miles consists 
of two 30.5-ft. roadways separated by 
a 14-ft. grassed median strip, from 
which they slope to side gutters. The 
ground is nearly flat, elevated only 
slightly above sea level, and there are 
no nearby streams to receive the runoff. 
Underlying the top soil is a porous 
lime rock, and the runoff from about 
a mile of the roadways is carried to 
sumps in this rock. The flow through 
the walls and bottom of one sump was 
found to be about 800 gpm. Catch- 
basins at 300 to 500 ft. intervals along 
the outer edge of each pavement re- 
ceive the water, which then flows 
through 15” pipe to sumps_ located 
about 500 ft. apart along the center 
line of the median strip. Each sump 
is 16 x 4 ft. by 4.5 ft. deep with a 
6” cover of soil. At another section of 
the highway where the porous limerock 
is below the water table, instead of a 
sump they are laying 100 ft. of open- 
joint 18” pipe along the center line 
of the median strip with the top of the 
pipe about 6 ft. below the surface. 
Thirteen of these pipe drains are being 
laid.¥8 


Mechanical Equipment 
Reduces Cost of Construction 


The cost of common excavation was 
more than 40 ct. a cu. yd. in the days 
of hand labor and animal power. It had 
dropped to 34 ct. at the beginning 
of the diesel area in 1928, and to 21 ct. 
by 1940 through refinements in design 
of machinery. This in spite of the fact 
that wages and prices increased greatly 
during this 20-year period. 


In scraping operations, two-horse 
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wheelers before 1923 handled 2.85 yd, 
an hour at a haul of 800 ft., and three 
1 %-yd. wheelers with a 60-hp. tractor 
handled 22.4 yd. in 1924-1928. In the 
final prewar stage, 1934-1940, 14-cu, 
yd, carry-type scrapers with 95-hp. 
tractors moved 53 yd. per hour witha 
1,500-ft. haul, while a 23-cu. yd, 
scraper, with 95-hp. tractor and pusher, 
moved 68 yd. per hour with a 2,000-ft. 
haul. It will be observed that the 
scrapers of 1940 delivered 46 times as 
much earth at 800 ft. as was moved 


prior to 1924. Furthermore the eco-! 


nomic length of haul for scrapers in- 
creased from 600 ft. to 2,500 ft.%8 


Tunneling 
Under a Street 


To carry central heating pipes across 
Cleveland’s busy Carnegie Ave., a dis- 
tance of 100 ft., without interfering 
with traffic, the city jacked across the 
street a 3 ft. tunnel 5 ft. below the 
surface, clearing other underground 
utilities. Jacking was done in a pit 6% 
x 15 ft. dug on one side of the street. 
The pipe used was Armco 8-gage spiral 
welded iron casing, covered with a 
metal jacket to prevent injury to the 
galvanized coating. One man at the 
head of the tunnel did the excavating, 
placing the dirt in a small hand car, 
which was pulled back when full, and 
emptied. The steam lines placed in the 
tunnel were ‘‘Ric-Wil’’ insulated pipe 
units. The project was completed in 
three 24-hr. working days, at consider- 
ably less cost than the usual open cut 
method.” 


Taking 
Soil Samples 

In making soil surveys for highway 
and bridge projects in California, 1” 
core samples are usually taken; using 
hand equipment unless the depth ex- 
ceeds 40 ft. or more, when 2” cores 
are obtained by use of a power rig. 
The hand equipment commonly used 
consists of cutting points outside, ex- 
tension rods, driving rod and plug, in- 
side extension rods, driving head, drop 
hammer, gasoline hammer, pulling jack, 
and €” brass tube sample retainers. 
This is sufficient for borings up to 50 
ft. For a depth of 8 ft. or less, the 
outside rods and gasoline hammer are 
not used.X* 


Mowing 
Roadsides 

Mowing roadsides of state and 
county highways is rapidly being mo- 
torized. The highway department of 
Texas owns 400 power mowers, 300 
bought since the war; lowa owns 360, 
Virginia 206, New York 200, and six 
other states of twelve reporting own 
more than 100 each. The total for the 
twelve is 2,097, of which more than 
850 have been bought since the war. 

Minnesota maintains 11,000 miles of 
trunk highways, and uses 542 mowing 
machines, of which 277 are converted 
agricultural mowers, which are drawn 
behind trucks. The department also 
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uses 177 one-man power mowers, self 
propelled but guided by a man walking 
behind. Also, a large number of power 
mowers and horse-drawn mowers are 
employed on an hourly basis. Weed- 
killing chemicals are being used in- 
creasingly to kill weeds in inaccessible 
places and those agriculturally objec- 
tionable.%3 


Hauling 
Concrete in Trucks 

On a job of laying 5,500 cu. yd. of 
concrete pavement last summer in 


Milwaukee, the contractor obtained the 
air-entrained concrete from a central 
mixing plant, from which it was hauled 
5 miles in 4-yd. ‘‘Dumpcrete’’ bodies, 
averaging 63 min. for the round trip. 
The concrete was not agitated in the 
trucks, but the segregation, if any, that 
may have taken place was remedied by 
the re-mixing effect of the baffles and 
gates as the concrete was dumped. The 
slump was but 3”, but the concrete 
could be placed as rapidly as a sloppy 
mix. There was a loss of slump of not 
more than % in. from plant to job. 
The concrete was mixed in 2% yd. 
batches for 1% minutes.N® 


Bibliography of Highway 
Literature 


D The Surveyor 
November 7 

1. Economical Reconstruction 

aged Roads. By R. 

Pp. 575-577. 

Some Aspects of Trunk Roads mgt d 

Work. By John C. Moncrieff. Pp. 577- 

579. 

Frost Damage to Roads on a Chalk 

Subsoil. By A. C. Hughes. Pp. 581-582. 


of Dam- 
B. Butterworth. 


E Engineering News-Record 
November 20 
1. New Airport Standards. P. 1. 
November 27 
2. ea the Maine Turnpike. Pp. 63- 
Oi. 


December 11 
Special Facilities Drain Florida High- 
way. Pp. 124-125. 
! Municipal Engineering (England) 
November 14 
1. Economical Reconstruction of Dam- 
aged Roads. By R. B. Butterworth. 
Pp. 262-263. 
J American City 
December 


1. The San Diego Parkway. Pp. 106-107. 
2. a Invisible Street Opening Job. By 
George W. Hamlin. Pp. 129-133 


§ Civil Engineering 
December 


1. Virginia Launches Record Highway 
Reconstruction Program. Pp. 18-22, 
4. 


N Roads and Streets 
November 
1. 18-Ton Diesel gl Speed Hot Mix 
Resurface Job. Pp. 55. 
2. Taking Soil link ti on the Soil Tube 
Method. By O. J. Porter. Pp. 64-69, 85. 
Roadside Mowing. Pp. 75-77. 
4. Figuring Aggregate Costs. By A. B. 
Johnson. Pp. 79-81. 
5. Seenete Haul Without Agitation. Pp. 
50-50. 


6. Better Equipment Will Mean More 
Economical Road B +1) By Charles 
M. Upham. Pp. 94 


° Roads and Bridges 
October 


1. Gravel-Spreading Cost Reduced by 


bo 


ol 


- of Tractor Scrapers. Pp. 76-77, 
120. 
Parking Meters as an Aid in Traffic 
Control. By Henry James. Pp. 87-89. 
Calcium Chloride as a Compaction Aid 
in Gravel Base Construction. By J. A 
Knight. Pp. 90-93, 130. 

November 
Control and Measurement of Air En- 
trainment in Concrete. By E. M. 
Brickett. Pp. 78-80, 110. 
Experimenting with Rubber Base 
Jointing wey on Oshawa High- 
way. Pp. 81-82, 1 

Public Works 

December 
2-Way Radio Expedites Traffic on San 
Francisco-Oakland Bay Bridge. By 
Fred E. Ebel. Pp. 21-23. 
Contractor Cooperation Aids Asphalt 
a ema Program. By E. A. Roberts. 
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Ss Construction Methods 


November 


1. Paver Spreads Slag for Macadam 
Base. Pp. 100-102. 


U Public Roads 
December 


1. A Cooperative Study of ay oy 
Design of Nonrigid Pavements. By A 

Cc. Benkelman and F. R. Olmstead. 
Pp. 21-29. 

The Effect, on Properties of Concrete, 
of Natural and Portland Cement 
Blends. By A. G. Timms, W. E. Grieb 
and George Werner. Pp. 30-40. 


Xx Highways, Bridges and Aero- 
dromes (England) 
November 19 
1. An Investigation of the Settlement of 
Chalk and Clay Embankments. By W. 
A. Lewis. Pp. 10-11. 
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The Sewerage Digest 


Diversion Factors 
For Combined Sewers 


In diverting, from storm flow in 
combined sewers, that part which will 
be carried to the treatment plant while 
the rest is discharged into the diluting 
stream, there are two points of view— 
not to overload the treatment plant or 
design an unnecessarily large plant, and 
on the other hand not to discharge into 
the stream more than it can absorb 
without harmful pollution. The latter 
is the more important one; and the 
solution of it is the aim of a study 
made by the authors in connection with 
designing a system for Indianapolis. 

During heavy rains the volume of 
storm water is many times that of the 
sanitary sewage and it contains suf- 
ficient oxygen to more than meet the 
demands of the latter. On the other 
hand, during light rains the combined 
flow might be seriously polluting. A 
rational method was devised for deter- 
mining the diversion factor by balanc- 
ing the organic load of the sewage 
against the purifying power of the 
stream. The former equals its 5-day 
B.O.D. multiplied by the average dry- 
weather flow. The latter depends upon 
the volume of flow, deoxygenation and 
re-aeration characteristics, B.O.D. and 
D.O. content, above the diversion 
chamber outlet. This is determined for 
the system as a whole and an overall 
diversion factor computed. Such calcu- 
lation is made for a number of storm 
intensities and that which gives the 
highest factor is used. Individual fac- 
tors for each chamber are found by 
multiplying the general diversion factor 
by the ratio of B.O.D. in ppm at that 
chamber to the weighted average B.O.D. 
of all the sewage. 

Diversion chambers should be de- 
signed with a means of adjusting the 
overflow so that changes in population 
can be accommodated. Suggestions for 
chambers are shown in the accompany- 
ing illustration. The interceptor should 
be able to handle the maximum antici- 
pated population, with a factor of at 
least 114.7! 


Treatment of 
Strawboard Waste 


The Pulp, Paper & Paperboard In- 
dustries have, since 1945, been carrying 
out, through the National Council for 
Stream Improvement, a study of the 
characteristics of strawboard waste and 
methods of treating it, with means of 
recovering and profitably utilizing the 
material in it if possible. Some of the 
more important results of these studies 
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Two types of adjustable regulators for sewage diversion. 


to date are described in this paper. The 
samples studied in the laboratory were 
obtained from eight strawboard mills 
in the Midwest. These averaged 3,835 
ppm total solids, 2,611 ppm_ volatile 
solids, 1,707 ppm _ suspended solids, 
and 847 B.O.D., the B.O.D. values 
ranging from 525 to 980. 

A study of the nitrogen, phosphoric 
acid and potash content suggested that 
the concentration of nitrogen-bearing 
salts is too low for the satisfactory bio- 
logical treatment of strawboard waste. 

The character of the particles of 
strawboard waste makes it important 
that tests for suspended solids be run 
by identical methods to obtain com- 
parable results. Between 50 and 63 per 
cent of strawboard waste suspended 


solids can be removed on settling for 
one hour. Concentrations of these set- 
tled solids have been found to vary 
from 2.0 to 2.8 per cent. Forty-seven 
per cent of the strawboard waste B.O.D. 
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Sewage and strawboard waste mixes and 
effect on BOD reduction. 


is in a dissolved state. The organic mat- 
ter in strawboard waste appears to be 
oxidized at a rate comparable to that 
of sewage when supplemented dilution 
water is used. Tests on the reduction 
of B.O.D. indicate that the rate of re- 
duction in mixtures of sewage and 
strawboard waste is more rapid than 
in either sewage or strawboard waste 
alone. 


Trickling Filters 
At South St. Paul 


The treatment plant at South St. 
Paul, in operation since 1940, contains 
screens, grit chambers, roughing tanks, 
grease removal units, mechanical floccu- 
lation, primary sedimentation, primary 
trickling filters and final sedimentation. 
There are 6 circular 113-ft.-diam. 
filters with an average rock depth of 6 
ft. Over 90% of the flow is waste from 
packinghouses (which pay 90% of the 
operating expenses, the other 10% be- 
ing raised by a sewer rental charge of 
15% of the water bills). During killing 
days the flow varies from 5 to 17 mgd, 
the maximum solids contents may be 
25 times the minimum hourly, for that 
day, or 100 times the Sunday minimum. 
It was feared that these high quan- 
tities and extreme variations would 
cause ponding, and each (filter is 
equipped with backwash facilities and 
with air lines at the bottom for agitat- 
ing the wash water. For backwashing, 
450,000 gal. of plant effluent is used 
for each filter, drawn from an elevated 
tank into which it is pumped. This 
tank gives a hydrostatic pressure of 6.3 
to 4.7 lb. and a flow up through the 
filter at 15,000 gpm. Air is forced in at 
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3 lb. pressure at 6,500 cfm. Experience 
has shown that much better results 
would be obtained if the hydrostatic 
pressure were increased 3 or 4 lb. and 
more air were supplied at greater pres- 
sure. The wash water is drained into a 
storage tank, from which it is bled 
back to the raw sewage during the 
night. The sewage going on the filters 
has an average B.O.D. of 551 ppm, 
of which 314 ppm are removed by the 
filters and final settling tanks. 

The filters are not housed and none 
has frozen, although, during wind 
storms, ice collects on the distributor 
guide cables and the filter walls. The 
latter is almost completely eliminated 
by raising the hinged diffuser plates 


on the nozzles nearest the wall, causing 
the sewage there to flow in a steady 
stream instead of a spray.© 
Effect of 
Nitrification on B.O.D. 

In determining BOD of activated 


sludge or trickling filter effluents when 
in a stage of active nitrification, high 
values may be found resulting from 
nitrogenous oxidation which has super- 
imposed itself over the small residual 
carbonaceous BOD remaining in the 


efluent. Studies of this phenomenon 
showed that: 
(1) Active nitrification adversely 


affects the B.O.D. values of activated 
sludge and trickling filter plants and 
of streams in a state of high stabiliza- 


tion. Such values may result in mis- 
interpretation of the degree of treat- 
ment or of the stability of the water of 
a stream. 

(2) Correction of these conditions 
is feasible by use of the modified 
method of determination of B.O.D. 

(3) Either pasteurization and seed- 
ing or acidification, neutralization and 
seeding may be used to nullify the 
effect of nitrification in oxidized effi- 
ents and stream samples. 

(4) Acidification has the advantage 
of simplicity of manipulation and 
precedent. 7 

(5) Acidification can be used as a 
preservative for B.O.D. samples in the 
field.<4 


Oxidation of 
Sulfur Compounds 


The sulfate content of domestic sew- 
age may be as high as 200 to 300 ppm 
in some regions and as low as 30 to 
40 in others. Little is known as to the 
effect of sulfur compounds on sewage 
treatment processes and the relative rates 
of oxidation of the various surfur com- 
pounds. This paper reports on studies 
of the rates of oxidation of a number 
of reduced inorganic sulfur compounds 
simulating the conditions of aerobic 
treatment. Of the compounds used, 
thiosulfate is the only one that cannot 
be oxidized without bacteria. 

The results show that (1) Fresh 
domestic sewage contains an appreciable 
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quantity of reduced sulfur compounds. 
(2) These compounds, native to fresh 
domestic sewage, are oxidized com- 
pletely by aeration whether under sterile 
or non-sterile conditions. ‘his charac- 
teristic suggests that the reduced sulfur 
compounds in sewage are not organic in 
nature. (3) The artificially added sul- 
fur compounds (with the exception of 
thiosulfate) were readily oxidized in 
sewage under sterile conditions. (4) 
The rate of oxidation was enhanced in 
the presence of the biologically active 
flora of activated sludge and trickling 
filter slime. (5) The rate of oxidation 
of sulfur dioxide was the lowest of all 
the compounds tested under the condi- 
tions of the experiment. 


Sewer Maintenance 
In Small Cities 


If sewers have been well laid, once-a- 
year cleaning is generally sufficient; 
which may consist only of flushing and 
dragging through it a coil or brush or 
both. Well kept daily records of the 
maintenance crew will show where the 
troublesome spots are and indicate the 
cause and generally also the remedy. 
One cause of deposits is too flat slopes; 
these can be avoided by use of lift sta- 
tions, which if well designed, may bt 
less expensive to operate than would be 
the frequent cleaning of the flat sewe 
they eliminate. In laying sewers, the 
old sand-cement joint should never be 
used; there are several asphalt, tar and 
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sulfur-base compounds that give tight 
joints if properly used. Special atten- 
tion should be given to connections be- 
tween house services and mains; at Tur- 
lock, Calif., these are the most vul- 
nerable spots in the whole system so 
far as tree roots are concerned. At 
Fresno, Calif., hot-pour compounds are 
found not to adhere to sewer pipes if 
they are even moist, unless they have 
previously been primed when dry.°!® 


Operation of a 
2-Stage Biofilter 


The filters at Liberty, N. Y., are 
operated as a 2-stage biofilter in sum- 
mer, and as a straight trickling filter 
during the late fall, winter and early 
spring, when the contributing popula- 
tion is much less. The design was based 
on a loading of 3.1 lb. of raw sewage 
BOD per cu. yd. of filter medium. Rec- 
ords of six years of operation have been 
studied and disclose some interesting 
facts. One of these is that the percent 
removal of BOD varies directly as the 
strength in ppm of the primary tank in- 
fluent, which varied from 175 to more 
than 800. The average removal for in- 
fluents containing over 450 ppm BOD 
was 62%, and the percentages de- 
creased in practically a straight line to 
30 for influents averaging 215 ppm; 
the figures being for periods when re- 
circulation was not employed. With the 
weaker influents, diluted with returned 
primary effluents, the percentages 


ranged from 47 for an average of 420 
ppm to 27 for 170 ppm. 

During the winter the two filters are 
used in parallel as straight trickling 
filters without recirculation. The two 
are alike in all respects except as to 
size of stone, the stone in the one used 
as primary filter being 214” or larger, 
that in the secondary 1%”. For two 
winters the loadings on both were pre- 
sumably the same, 0.77 lb of BOD, and 
both were operated in the same way; 
average removal by the primary filter 
was 0.36 lb. and by the secondary 0.24 
lb. per cu. yd.?! 


High-Rate 
Filter Recirculation 


The high-rate trickling filter plant at 
Salinas, Calif, contains a primary sedi- 
mentation tank; a trickling filter 80 ft. 
in diameter with 3.2 ft. depth of rock 
2” to 4” in size, a 4-arm distributor, 
clay block underdrains, with a 6” ven- 
tilation opening around the entire bot- 
tom of the filter wall; a secondary sedi- 
mentation tank; and a recirculation 
sump and two 1,000 gpm pumps. 
There are also provisions for chlorinat- 
ing, digesters and sludge drying beds. 
The sewage treated is strictly domestic, 
from 9,000 population. Last year tests 
were made to compare two methods of 
recirculating the filter effluents. The ap- 
plied loading to filter was about 1.40 Ib. 
of BOD per cu. yd. of rock by pri- 
mary sedimeritation tank effluent only, 
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or 1.92 with recirculation water added, 
During a week in June the recirculation 
was through the secondary sedimenta- 
tion tank; during a week in September 
the filter effluent was recirculated direct- 
ly from the filter without settling. Dur. 
ing the former week the BOD was re- 
duced from 282 to 23; during the latter 
week, from 276 to 27. A study of the 
analyses showed that: 

1. The averages of each of the seven- 
day tests show a marked uniformity for 
all tests of the raw sewage. 

2. A comparison of the two methods 
of recirculation indicates only slight 
differences in overall reductions from 
raw to final effluent. There is a greater 
difference when the final effluents only 
are compared. 

3. The overall reduction of ninety 
per cent for both the BOD and sus- 
pended solids is excellent for a single- 
stage trickling filter and again satis- 
factorily demonstrates its value for sec- 
ondary treatment of sewage.4% 


Hog Feeding Vs. 
Garbage Grinding 


Canton, Ohio, finds it necessary to 
rehabilitate its sewage treatment plant, 
built in 1914. The old plant was lo- 
cated 6 miles from the city and the sew- 
age is stale and odoriferous when it 
reaches there, and the outfall sewer has 
insufficient capacity; therefore the con- 
sulting engineers recommend building 
an activated sludge plant within city 
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WRITE TODAY 
Complete information, prices and estimates sent 
on request. Also manufacturers of Quinn Cor- 
crete Pipe Machines, 


Quinn Heavy Duty Pipe Forms} 
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limits and pumping the digested sludge 
onto a city-owned farm, as is the pres- 
ent practice. 

At present the city collects the gar- 
bage once a week and feeds it to hogs; 
charging for this service at a rate that 
produced $116,000 in 1944; while col- 
lecting, can cleaning and disposal cost 
$106,000. With increasing costs, -the 
$10,000 profit will probably disappear. 
The engineers recommend grinding the 
garbage and adding it to the sewage in 
the treatment plant and enlarging this 
correspondingly. They estimate that in 
1960 this would cost $297,800 annual- 
ly; that sewage treatment alone would 
cost $173,000 and the hog feeding 
$135,000, or a total of $308,000. This 
indicates a saving of $11,000 by com- 
bined disposal, with the added advan- 
tage of eliminating the aesthetically ob- 
jectionable hog farm.7! 


Brass Wastes 
And Sludge Digestion 


At Kenosha, Wis., the American 
Brass Co. has been discharging into the 
city’s sewers its oil and copper-bearing 
wastes, which are toxic to sludge diges- 
tion. The sewers receiving these wastes 
carry 35 to 40% of the city’s domestic 
sewage and, to protect the treatment 
plant, all of this has been discharged 
directly into Lake Michigan without 
treatment. In 1946 that company 
agreed to eliminate their copper-bearing 
wastes from the city’s sewers and to 
build an 18” sewer to carry them di- 
rectly to the lake. Then all of the sew- 
age will be treated at the city’s sewage 
plant. The oil-bearing wastes from that 
company’s plant will continue to be dis- 
charged into the sewerage system with 
the understanding that, should they be 
found to be detrimental to the operation 
of the plant, further arrangements will 
be discussed.#4 


Sludge as a 
Biozeolite 


Among the theories as to the function- 
ing of the activated sludge process is 
one that the activated sludge is a base- 
exchanging substance chemically identi- 
cal with the zeolites used in water 
softening. Experiments were conducted 
at Baltimore’s Back River treatment 
plant to investigate this, using raw, di- 
gested and activated sludges. It was 
found that all the sludges removed am- 
Mohia from sewage, their ability de- 
creasing in inverse proportion to the 
amount removed. All the sludges could 
be reactivated many times with sodium 
chloride. Raw sludge was the most ef- 
fective in removing ammonia, activated 
sludge the least. 

The inorganic residues remaining 
after all of the volatile solids had been 
driven off from the three sludges were 
about equally effective in removing am- 
Monia. The presence of comparatively 
small amounts of volatile matter con- 
siderably increased the amount of am- 
monia removed. The ability to remove 
ammonia resided more in the volatile 
material than in the fixed solids. 

The removal of only 100 to 125 mg. 
of ammonia from sewage per 1,000 
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When you put your blower questions up to Roots-Connersville, 
you gain these important advantages: 


1. 


2. 


3. 


Long experience in the adaptation of blowers to needs of 
sewage plants and waterworks, coupled with the forward- 
thinking of our alert engineers. 

Our dual-ability to supply either Rotary Positive or Centrifugal 
Blowers, whichever type is best fitted to the specific work. 
A wide range of standard capacities, from 5 CFM to 50,000 
CFM (or higher), adapted to any modern drive, which makes 
for lower prices and faster deliveries than “special” designs. 


Finally, when you have selected the R-C Blower that satisfies 





In 


your requirements, youcan be certain 
of sound, sturdy construction, low 
maintenance and operating costs, and 
a long life of profitable performance. 
For accurate answers to your blower 
questions, consult us. 


Se donne “hes ag ROOTS-CONNERSVILLE 


carried its first message, “* Roots’ had 


been building blowers for four years, BLOWER CORPORATION 


sin 


ce 1854. We're not good because 


we're old, but old because we're good. 801 Poplar Ave., Connersville, Ind. 
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grams of solids (0.1 to 0.125 lb. per 
1,000 lb.) indicates that the action of 
activated sludge as a zeolite is of negli- 
gible value. By the time raw sewage 
solids enter aeration tanks, they fre- 
quently have been in contact with the 
sewage for hours and will have taken 
up most or all of the ammonia possible. 
No doubt as these solids pass through 
the aeration tanks they become more 
finely divided by the agitation of air. 
New interfaces are thus produced be- 
tween the solids and the sewage, per- 
mitting a base exchange of ammonium 
ions. 

If it is assumed, however, that the 
suspended solids entering an aeration 
tank exclusive of the return activated 
sludge (this material will have taken 
up all the ammonium ions possible dur- 
ing its previous passages through the 
aeration tanks) amounts to 150 p.p.m., 
and each 1,000 lb. of these solids can 
remove 0.125 lb. of NHs, 0.156 lb. of 
NHs per million gallons of sewage or 
0.02 p.p.m. would be removed. As the 
amount of NHs normally removed by 
the activated sludge process varies 
from about 10 to 20 p.p.m., it is ap- 
parent that the removal of ammonia is 
largely due to causes other than a base- 
exchange reaction.“ 


Amsterdam’s 
New Incinerator 


Amsterdam, N. Y., has just installed 
an incinerator to take the place of a 


Announcing 


RESULTS OF 


PUBLICLY OWNED ELECTRIC SYSTEMS 


Authentic Data From 600 Cities 


the 9th Edition 


garbage dump which was a source of 
smoke, odors, rats and flies. The popu- 
lation is about 40,000. The anticipated 
load of garbage and rubbish is 35 tons 
per day, and the incinerator has a ca- 
pacity of 120 tons in 24 hr. with a view 
to burning all the refuse in the day 
shift and providing for growth of the 
city. The incinerator also receives the 
refuse from a nearby village of 933 
population, for which a charge is made 
of $4.50 for a 1% ton truck load. 
The cost was about $260,000. The in- 
cinerator was placed on a sloping hill 
side, making possible three separate 
levels, for dumping and charging, for 
stoking, and for ash removal. Each of 
the two units is provided with a forced 
draft fan. The ash removal floor has 
two ash tunnels, permitting trucks to 
back under the ash hopper to receive 
the incombustible residue.”! 


Synthetic Detergent 
Causes Foaming Tanks 


One Tuesday morning a few weeks 
ago the aeration tanks at the disposal 
plant of Mt. Penn, Pa., became covered 
with a blanket of white suds 2 to 5 ft. 
thick. Consulting engineers called in to 
ascertain the cause believed that it was 
caused by the use of a 
or synthetic detergent by many families 
in their Monday washing. The company 
making this had distributed free sam- 
ples of it to every 
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ytomatic 
pntrol of 


previous week and probably most of 
them used it the next Monday, mar 
of them at double 


the dose recom. For chil 
mended. The company accepted thisfios Angel 
theory and supplied a defoaming agent dlorinator: 


that would eliminate the foam if ap. 
plied to the tank. 

The engineers found that this foam 
leaves a thick grease on the walls of the 
tank, produces a poor condition in the 
activated sludge, carries through the 
entire treatment plant, and that the finaj 
effluent carries a white foam into the 
receiving stream.%8 

The Esholt Words of Bradford, Eng. 
land, treat sewage which contains a 
large precentage of wool scouring 
wastes. Recently a problem has arisen 
which, due to shortage of soap, may be. 
come serious in the future, z.¢., that 
arising from the use of various syn- 
thetic detergents which are now being 
experimented with in the textile trades, 
both in raw wool washing and in the 
scouring of the cloth. Various products 
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The ninth edition of this use- 
ful 400 page volume gives the 
new rates, earnings, produc- 
tion, consumers, operating ex- 
penses, free services, taxes 
paid and other operation sta- 
tistics of over 600 cities of 


Only Book of Its Kind 


This is the only record, book 
or volume published giving 
rates, earnings, and operating 
data pertaining exclusively 
to publicly-owned electric 
systems. 

It is indispensable as a 
reference in the hands of en- 
gineers, mayors, managers, 
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BURNS & McDONNELL ENGRG. CO. 


Box 7088, Kansas City, Mo. 
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within 5 days for full refund. 
Name__ 
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Enclosed is $10.00 for which send me, prepaid, the 9th edition of * 
If not entirely satisfied, 


population 2,500 and upward. 

It shows diesel, steam and 
hydro plants; also publicly 
owned distribution systems 
independent of generation 
plants. Competitive installa- 
tions are also shown. 


superintendents or anyone 
interested in the utility busi- 
ness. Price only $10.00 per 
copy prepaid. Send your or- 
der now to the publishers; 
Burns & McDonnell Engineer- 
ing Company, 95th & Troost, 
Kansas City, Mo. Money back 
if not satisfied. 
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utomatic 
ontrol of Chlorination 


For chlorinating the effluent from 
los Angeles’ Hyperion plant, W&T 
chlorinators are provided which have 
a capacity of 21 tons of chlorine per 
day. The dosage averages 18 tons and 
js controlled automatically so that ex- 
atly the desired rate of dosage may 
be maintained 24 hr. a day. 'The heart 
of this control is a clock to which are 
fxed disks permitting a variation in 
the rate of chlorination, time period for 
priming and flushing, and time on-the- 
line for each of seven units. Electrically 
heated evaporators convert the liquid 
chlorine into the gaseous state. Should 
the temperature of any unit be too low, 
ared light glows on the control board.” 
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“Flexible” Power Drive at work for the Melrose, Mass., Public Works 
Department, Sewer Division. The equipment has paid for itself many 


times over, 


“A machine that makes money? Sure. 
If money saved is money made, then 
this machine makes money—both for 
the city and every tax payer who 
helps make the city a going concern. 

“The money-making machine is a 
Public Works Dept., ‘Flexible’ power- 
driven drain cleaner that cuts through 
obstructions in the city’s sewer mains. 
A spiral cutting head at the end of a 
300-foot spinning ‘Flexible’ shaft is 
the spear head of the machinery that 
cuts through roots and other obstruc- 
tions that block sewers and surface 
drainage pipes. 

“Formerly the same job was done 
by a hand operated mechanism that 


according to PWD officials. 


(Photo: Leo T. Murray.) 


pushed jointed wooden poles through 
the clogged drains, and sometimes 
punched through an obstruction but 
seldom completely removed it, ac- 
cording to S. Hale Harding, super- 
intendent of sewers and drains. 

“With the powered equipment, 
which has been in use for about a 
year, a three man crew can do a bet- 
ter job and do it faster. In the course 
of a year the crew can handle emer- 
gency calls, and perform maintenance 
work on nearly all branch and trunk 
lines in the city’s 65 miles of under- 
ground sewers. In addition, there are 
26 miles of surface drainage mains 
that have to be kept in first class 
condition, Supt. Harding said.” 

—as reported in The Melrose Free Press 


COMPLETE DETAILS ON THIS TIME-SAVING, WORK-SAVING “FLEX- 
IBLE’ POWER DRIVE PRESENTED IN OUR NEW 36-PAGE MUNICI- 


PAL-INDUSTRIAL CATALOG. 


WRITE FOR YOUR COPY TODAY. 


FLEXIBLE SEWER-ROD EQUIPMENT CO. 


9059 Venice Blvd., Los Angeles 34, California 


855 Board of Trade Bidg. 401 Broadway 147 Hillside Ter. P. 0. Box 165 
Chicago 4, Ill. New York {3 Irvington, N. J. Atlanta 

41 Greenway St. 
1624 Harmon Place 29 Cerdan Ave. P. 0. Box 694 P. 0. Box 447 es, Coe. 
Minneapolis 3, Minn. Roslindale 31, Mass. Pittsburgh Lancaster, Texas 
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624 Madison Avenue New York 22, N. ¥ + LaSalle South Bend, Ind. Birmingham, Alabama 604 Miss 
BOWE, ALBERTSON 
& ASSOCIATES —" , — ; - 
aginsere | Use this Directory when Engineer Specialists in Design Construction 
| 
Squresame, — Sewage Treatment | : 
ster’ Supply — Purification | and Operation are needed. 
efuse D sposal — Analyses 
Valuations — Reports — Designs City Pl: 
2. 2082 Kings Highway 
Wea ven nh N. ¥ Fairfield, Conn. Water F 
BROWN ENGINEERING CO. MICHAEL BAKER, JR., INC. 
Consulting Engineers The Baker Engineers 
Waterworks, Sewage Disposal, Airports CIVIL ENGINEERS—PLANNERS—SURVEYORS—MUNICIPAL ENGINEERS 
Street Improvements, Power Plants Airport Design ¢ Sewage Disposal Systems * Water Works Design & Operation 
Electric Distribution, Rates Consulting Services Surveys and Maps 
ES MOINES, IOWA HOME OFFICE — ROCHESTER, PA. WAT 
+ 1. Sas ata Jackson—Omaha—Philadelphia—Pittsburgh--Harrisburg—Atianta—Anchorage, Alaska 
BUCK, SEIFERT AND JOST WESLEY BINTZ 
Consulting Engineers - k ile 
(FORMERLY NICHOLAS 8. HILL ASSOCIATES) Consulting Engineer, Civil, Y« 
Water Bee, oe ot Swimming Pool Designs (Private, Country Club, Camp, Municipal, Etc.) se 
Reports, iavestionts ons, Valuations Since 1923, and Park Developments, with Allied Structures 
Rates, a Construction, a Exclusively. Photographs, Literature, Pool Tables, and 50-page Pamphlet on Request. 


-_ ent, Chemical and 
Biological Laboratories 
112 East 19th St. New York City 
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IRECTORY OF CONSULTING ENGINEERS 








MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Robert W. Sawyer G. G. Werner, Jr. 
Richard Hazen 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N. Y. 





RUSSELL & AXON 
Consulting Engineers 


Geo. S. Russell F. E. Wenger 
Joe Williamson, Jr. 


Water Works, Sewerage, Sewage 
Disposal, Power Plants, Appraisals 


408 Olive St. Municipal Airport 
St. Louis 2, Mo. Daytona Beach. Fla. 














J. E. SIRRINE COMPANY 
Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 


Utilities, Analyses 


Greenville South Carolina 

















SMITH and GILLESPIE 
Municipal and Consulting Engineers 


Water Supply, Water Purification, 
Sewerage, Sewage Disposal, Drainage 
Refuse Disposal, Gas Systems, Power Plants, 
Airports 


Jacksonville Florida 











STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


Airports—Drainage 
Electric Power—Waterworks 
Sewerage—Valuations—Rate Studies 
Municipal Buildings 


Hershey Building Muscatine, ta. 








D " 
GREELEY AND HANSEN a . 
Enci Use this Directory when Engineer 
patrol & ngineers Si : ] i 
ve a Water Supply, Water Purification Specialists in Design Construction 
Sewerage, Sewage Treatment 
ee Can SE Kae Spee and Operation are needed. 
220 S. State Street, Chicago 4 
PANY} HOWARD R. GREEN CO. HAROLD M. LEWIS 
Consulting Engineers Consulting Engineer—City 
DESIGN AND SUPERVISION OF Planner 
tions Water Works and Treatment—Sewers Analyses of urban problems, 
and Sewage \— Investigations master plans, zoning, parking, airports, 
- and Valuations subdivisions, redevelopment. 
—_ 208-10 Bever Bidg., Cedar Rapids, lowa Reports—plans—ordinances 
5, Ul. Established 1913 15 Park Row New York 7, N. Y. 
JOHN J. HARTE CO. WM. S. LOZIER CO. 
ngineers " 2 
E “ Consulting Engineers 
entero foweceg™ Ircement Sewerage, Sewage Disposal, Water 
vofing, Storm. Drainage, Improvements, Supply, Water Purification, Refuse 
i Public Buildings, rts. Disposal 
w York ATLANTA, GEORGIA 10 Gibbs Street Rochester 4, N. Y. 
IDRY HILL & HILL METCALF & EDDY 
Engineers Engineers 
Water, Sewage, Drainage, Refuse and 
Sewage and Waste Disposal, 
astes & Water Supply and Filtration. Industrial Wastes Problems 
‘ontrol » Reservoirs, Tunnels, Airfields Valuations 
igations Airport and Topographic Surveys Laboratory 
, N. Y, | Home Office: 24 E. Main St., North East, Pa. Statler Building Boston 16 
oe JONES & HENRY MOORE & OWEN 
services | Consulting Sanitary Engineers Engineers 
— Water Works WATER, SEWAGE, INCINERATION 
Sewerage & Treatment REFUSE DISPOSAL, AIRFIELDS 
ports Water Disposal Complete Water and Sewage Laboratories 
, i : Industrial Wastes 
Seiniy Surcine WOR 5 Cee 1456 N. Delaware St., Indianapolis 2, Ind. 
ENGINEERING OFFICE OF PALMER AND BAKER, INC. 
CLYDE Cc. KECEY Consulting Engineers 
ineers Complete Engineering S For Problems of Transportation 
ision For More Than a Quarter Century Sabennecas Vehicular Tunnels 
rage, Se ee Rock Tunnels, Utility Tunnels, Bridges, 
nent, Water Supply, Water Conditioning, Sewerage, or. eens. pres. — 
ents, Sewage and Industrial Waste Treatment Watartvonk ono Bobo sriocictares 
CHEMICAL AND BIOLOGICAL LABORATORY “ 
604 Mission Street an Franciseo 5 Mobile, Alabama 
KOCH & FOWLER BOYD E. PHELPS, INC. 
ction Architects-Engineers 


Consulting Engineers 


Dallas 1, Texas 


City Planning, Zoning, Airports, Appraisals, 
Water Purification, Sewage Disposal, Paving. 





Water Supply and Purification 
Sewage & Industrial Waste Treatment 
Municipal Buildings 
Airfields, Power Plants 
Reports & Investigations 


Michigan City Indiana 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply, Sewerage, Waste Disposal, 
Mechanical, Structural 





Surveys, Reports, Appraisals 
209 So. High St. Columbus. Ohio 








_— 


RS 
ration 


ROBERT AND COMPANY ASSOCIATES 


INCORPORATED 
. OQ ; 
OVrchiiecis and Ongineers 


ATLANTA 
WATER SUPPLY e SEWAGE DISPOSAL e INCINERATORS e POWER PLANTS 


HENRY W. TAYLOR 


Water Supply, Sewerage 
Garbage Disposal, Incineration 
Industrial Wastes Disposal 
Hydraulic Developments 


it Park Place New York City 








EMERSON D. WERTZ 
AND ASSOCIATES 
Municipal Engineers 


Waterworks, Drainage, Refuse Disposal, 
Sewerage, Streets, Industrial Wastes 


1162 East High Street, Bryan, Ohio 





juest. 





CONSULTING ENGINEERS 


Your professional card belongs in this directory of leading engineer specialists, where it will be 
seen by those who employ consultants. For rates, write: 


PUBLIC WORKS Magazine, 310 East 45th St., New York 17, N. Y. 
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“quipment News 





The Wayne Motor Sweeper. 


For Cleaner Streets at 
Lower Cost 

A pick-up type sweeper of modern 
streamline design claims three distinct 
advantages: First, the atomizing spray 
system which prevents the formation 
of mud which might adhere to the 
brush or the pavement; second, easily 
adjusted broom pressure to insure max- 
imum sweeping efficiency under all con- 
ditions; and, third, pick-up broom 
guards and shoes which prevent dirt 
passing around the ends of the broom 
and do not leave ridges of unswept 
material. Turning radius is 14 ft. An 
instructive and well-designed folder 
describes the unit. Write Wayne Motor 
Sweeper, 4900 Santa Fe Ave., Los An- 
geles 11, Calif. 





Many Uses for This 2-Wheel 
Tractor 

This is a 2-wheel power tractor with 

a 3-hp. motor which is designed for 

mowing, plowing snow, cultivating or 

leveling ground, and many other serv- 

ices. A riding attachment is available; 

also a smaller size unit. Catalogs avail- 

able from Bolens Products Division, 
Port Washington, Wisc. 


Curb and Gutter 
Construction by Machine 


Here is something new, and some- 
thing with the ability to rid curb and 
gutter construction of much of its wor- 
ries and delays. It makes curb and gut- 
ter construction possible as quickly as 
any other phase of street and road 
work. It will build 5 to 10 lineal ft. 
per minute. It will build combined 
curb and gutter, integral curb, or high- 
way lip curb and can be used for 
street widening. On curb work various 
shapes of curb and gutter are pos- 


sible by changing the screed, strike-off 
and finishing trowel. A standard curb 
height can be maintained with varying 
thicknesses of gutter. The machine will 
fit any standard form now used by 
cities, states, counties and contractors. 
For full data, write Dotmar Industries, 
503 Hanselman Bldg., Kalamazoo 1, 
Michigan. 


Lightweight *2-Yard Shovel, 
Drag, Clam and Hoe 

This %g-yd. shovel, dragline, clam- 
shell, crane and hoe is designed for 
the smaller jobs that are so numer- 
ous in city and county work. Its de- 
sign allows satisfactory use in shal- 
low cuts and assures maintaining grade 
in them. It is available in either diesel 
or gas power. The cab gives full view 





The Dotmar curb and gutter construction machine. 
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tection. For illustrations and datgithrough t 
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Clinton Engine Weighs 
47 Pounds 


A 21-3-hp. gasoline engine suitabf 
for many applications weighs only 
pounds. It is 4-cycle, single-cylind 
air-cooled, with muffler and govern 





Lightweight Clinton Engine. 


It is available with special mountin 
bases. A folder describes this 110 
series Clinton engine, and states t 
after run-in, engines will develop nd 
less than 95% of rated bhp. Engin 
power will decrease 3% for each 100 
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t. above sea level and 1% for each 

m0°F above 60°. Operation is at 3000 
pm. Clinton Machine Co., Clinton, 
Mich. 









Vibratory Subgrader 
Lowers Subgrade Cost 


Using the principle of vibration, a 
revolutionary type subgrader has been 
developed, which speeds the work and, 


crown and cross section, and the crown 
can be adjusted to flat and back to 
crown again, as required, without stop- 
ping the machine. Final shape to the 
subgrade is provided by a two-wheel 
strike-off, adjustable for crown, which 
is towed behind the machine. Provi- 
sion is made for filling any small hole 
or irregularity in the subgrade. For in- 
formation on this “precision” subgrad- 
er, write Blaw-Knox Co., Pittsburgh, 







her pn 
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vith lower power consumption, will cut 
through the hardest soil materials. It 
will produce accurate grade, true to 


Pennsylvania. 





Streamlined Street Flusher 
With Many Uses 


In addition to street flushing, this 
stream-lined street flusher will fight 
fires, clean sewers, spray trees and 
shrubs and pump out basements. It is 
built in 1,200, 1,600 and 2,000-gal. ca- 
pacities, and equipped with all of the 
facilities for easy operation—one mas- 
ten directional flow control valve, am- 
ple flushing pressure at the nozzles, 
wrought steel pipe throughout, and 
carefully distributed weight. Full in- 
formation from Rosco Mfg. Co., 3118 
Snelling Ave., Minneapolis 6, Minn. 
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Mower and Jeep or Tractor 
Combination 

This is a mowing machine to be at- 

tached to the front end of a four- 

wheel tractor or a Jeep. The mower 

is powered by a direct drive from the 

power take-off and operates about 5 ft. 





Blaw-Knox vibratory subgrader. 
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Rosco streamlined flusher. 


in front of the vehicle, so that the 
operator can see the mower working. 
Attachment may be made in center 
position, to cut directly ahead of the 
tractor; or so as to cut to either side. 
Cutter bar is 6-ft. It takes 144 hours 
to make the original attachment, and 
5 minutes to attach or detach there- 
after. Write Turner of Indiana, Inc., 
Indianapolis, Ind. 


Rubber Coating for 
Concrete Pipe 


A synthetic rubber coating provides 
complete protection for concrete pipe 
against either inside or outside agents. 
This coating is not a paint film; it is 
applied cold and penetrates deeply, vul- 
canizing to the surface on which it is 
applied. It is unaffected by practically 
all industrial acids or alkalies; mineral 
or organic oils; or sunlight. It has no 
moisture absorption and is unaffected 
by heat up to 375°F. For fuller in- 
formation and results of tests with va- 
rious acids and alkalies, write Hamil- 
ton Kent Mfg. Co., Kent, Ohio. 
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hy HOT OFF THE PRESS .. . the 
. brand new catalog of precision 
waterworks instruments made by 


Allen-Howe. Complete description 
of each with specifications, photos 
and price list. Don't delay .. . 
this new catalog is FREE 


WRITE TODAY! 
The Carver-St 


FLEX-O is hydraulically 
operated. Cleans entire pipe 
surface 4 times. You can clean 
up to 1 mile a day in 6” mains 
—more in larger sizes. No 
rods, cables or pulling devices 


t The FLEX -O 


Makes 90° Bends 










FOR CLEANING 
YOUR OWN MAINS 


Any Water Works Man 
Can Operate It 


needed with FLEX-O. Heavy 
duty construction. Fully guar- 
anteed. Send for full details. 
THE CARVER-STIMPSON 
PIPE CLEANING CO., Wal- 
ters, Okla. 


SerEeres sana MAIL COUPON TODAY ‘ee0ceeeencnnnnnns 
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~ Pp Pipe Cleaning Co., Walters, Okla. 4 

= Without obligation, send full details and prices of FLEX-O Hydraulic - 

A L L f n 0 Ww 7 ? = Pipeline Scrapers. . 

_ eee ee e . 

* Name Title s 

PRECISION WATERWORKS INSTRUMENTS : Street : 
ALLEN-HOWE ELECTRONICS CORP. PEABODY, MASSACHUSETTS : City State : 
. . 

e a 


When writing, we will appreciate your mentioning PUBLIC WORKS 








Trailer-mounted sludge dewatering demonstration unit. 


Sludge Dewatering Demonstration 
Unit 

A trailer-mounted unit to demonstrate 
the possibilties and advantages in the 
use of the cord filter for dewatering 
sewage sludge and industrial wastes has 
been constructed by the Komline-San- 
derson Engr. Corp. of Ridgewood, N. J. 
The unit consists of a 4'x 4’ filter, 
equipped with a sludge pump, coagu- 
lant mixing tank, vacuum pump and 
coagulant mixing pumps. This type 
of filter has operated continuously, 
without clogging, under tests. Demon- 
strations of the unit, which include ac- 
tual work on your own sludge problem, 
can be arranged 
pany. 


with the above com- 


Explosion Proof pH Meter 

This is an explosion-proof, line oper- 
ated, direct reading, continuous indi 
cating pH meter. It is designed for use 
in atmospheres containing gasoline, 
methane, sewer gas, etc. A connection 
permits the recorder to be placed at a 
remote location. Full information from 
Vacbeth Corp., 227 West 17th St., New 
York 11, N.Y. 

Combination Truck Body Has 

Many Uses 


This truck body is made in 9, 11 and 
13-ft. lengths, and is adapted to haul- 
ing rock or gravel as a center-dump body. 





It is also equipped with a spreader for 
spreading fine material, as lime, over a 
strip 30 ft. wide. Full information from 
Weston Dump Body Co., 326 S. W. 
11th St., Des Moines, lowa. 





Proportioneer Trailer Travels 

The Proportioneer trailer, which 
many inspected outside the convention 
hall in San Francisco at the AWWA- 
FSWA convention, has since gone to 
Portland, Seattle, back through San 
Francisco to Los Angeles, Texas and 
Oklahoma with various side trips 
throughout the territories covered. The 
trailer will leave Houston this month 
and will cover Louisiana, Mississippi, 
Alabama, Georgia and Florida, with 
the expectation that it will return to 


Providence in the spring. Sales en- 
gineers from the office are “being 
exiled’”’ regularly for trailer piloting 


and training. 


Two-way FM Radiotelephone 
Helped in Maine Fires 

Motorola field engineer Ralph F. An- 
derson has been commended by officials 
of the State of Maine for his assistance 
in the recent fire emergency there. The 
2-way radio system was used to direct 
the activities of the law enforcement 
division, to maintain contact with re- 
mote communities, and to direct fire- 
fighting activities. 








tourist camps. Mows fast and clean 
around trees, fences, buildings, tanks, 
and tight places. Self-propelled. Easy 
to handle on rough ground 
or steep slopes. Does work 
of eight men. Easy for one 
man to load on truck. Rug- ~ 
ged. Dependable. Economical. ° 


JARI PRODUCTS, Inc. 
2936-F Pillsbury Ave. 
MINNEAPOLIS 8, MINNESOTA 


CUT TALL GRASS...WEEDS... 
BRUSH Passer and Eaacer 


ideal for water works, sewage plants, parks, 
playgrounds, airports, vacant lots, roadsides, 
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FREE FOLDER | 
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INDUSTRIAL ITEMS 


The Michigan office of the Clay Sewer 
Pipe Association has been moved to 611 
Eddy: Building, Saginaw, Mich. C, J, 
Bauer is resident engineer. 

Syntron Co., Homer City, Pa., ha 
established a branch sales office at 4695 
Sherbrooke St., W, Montreal, Canada 
with F. A. Gray in charge. Syntron has 
also purchased the former H. K. Porter 
Co. plant at Blairsville, Pa., adding 24, 
acres of modern manufacturing facili. 
ties. D. G. Black is general sales man. 
ager of Syntron. 





Economy Pump Co., Hamilton, 0, 
has acquired from the War Assets Corp. 
the war-time addition built to its plam 
by the DPC. This adds 2% acres of 
floor space. 

Barber-Greene Co., Aurora, IIl., has 
appointed Capitol Equipment Co., Inc, 
Troy, N. Y., and Hooper Engrg. Co, 
Skeneateles, N. Y., as equipment dis. 
tributors. 

B. A. Schimmel has been appointed 
sales manager of the Wood Mfg. Co, 
North Hollywood, Calif. 

A. F. McCormack has been appointed 
sales engineer in charge of Permutit 
Company’s newly established Rochester 
office (119 Main St., E), which offic 
replaces the Syracuse office, now closed, 
which was formerly directed by F. D. 
West, who has retired after 29 years of 
service with Permutit. 

H. W. Vine has been appointed Map 
ager of Industrial Sales for the Gorman. 
Rupp Co., pump manufacturers, Mans 
field, Ohio. 


BOOKLETS 


Jeffrey Research Center. — This 
6-page brochure will be of interest in 
showing what one company is doing 
in the line of research. The new Re 
search Center is described and _ illus 
trated. Jeffrey Mfg. Co., Columbus 
16, O. 

Improved Perforated Clay Pipe— 
A 4-page folder, with information 
about and dimensions of standard- 
strength and extra-strength perforated 
clay pipe. Clay Sewer Pipe Association, 
Huntington Bank Bldg., Columbus, 0. 





This is the new Lessman power shovel. For description see Decem- 
ber Public Works, pages 66 and 67. It digs, carries and loads 
on most any kind of city or county work. 
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FOR THE ENGINEERS’ 
LIBRARY 


These helpful booklets are free to those actively engaged 


in engineering or construction. Mail coupon or write direct 


to addresses given, mentioning PUBLIC WORKS Magazine. 





NEW LISTINGS 


Speed Maintenance With 
This Portable Air Compressor 


1. LeRoi Portable compressors in sizes 
from 60 to 500 c.f.m., gasoline or Diesel 
powered on mountings to fit your special 
needs. Same manufacturer makes both 
compressor and engine. Complete bulletin. 
Write LeRoi Company, 1770 So. 68th St., 
Milwaukee 14, Wis. 





Have You a Deep Well 
Pumping Problem? 


455. Peerless deep well pumps in a 
variety of types, with oil or water lubrica- 
tion and any power drive, to pump water 
from any depth are subject of special bulle- 
tins. Write Peerless Pump Div., Food Ma- 
chinery Corp., 301 W. Ave. at 26th St., Los 
Angeles 31, Calif. 


Won‘t a Small Tractor Help You? 


551. If your problem calls for a snow 
low-grader or a power mower, Gardenaid 
actors provide an efficient, economical 
solution. For full data write Dept. PW, 
Eastern Tractor Mfg. Corp., Kingston, N. Y. 


New Ideas in Economical 
Swimming Pool Designs 


552. Bintz Pools, a combination pool 
and bathhouse, saving 25-40% in cost with 
a dozen advantages over the conventional 
sunken pool and bathhouse; and Ovoid 
Pools, saving 100% with 4 or 5 advantages 
over the conventional rectangular Pe field 
by Wesley Bintz, Consulting Engineer, 
Civil, Swimming Pool Designs, Park Lay- 
outs, Memorial Buildings and Allied Struc- 
tures exclusively, 30142 S. Washington 
Ave., Lansing 25, Mich. Complete informa- 
tion on request. 


Power Mower for Water Works, 
Sewage Plants, Highways, Etc. 


553. For cutting the grass around your 
Water and Sewage plants and removing 
weeds and tall brush along your highways 
the Jari power scythe is just the thing you 
need! For a booklet describing this mower 
which is said to be easy to handle, economi- 
cal to operate, fast and clean around trees 
and can be handled by one man write Dept. 
PW, Jari Products, Inc., 2936-F Pillsbury 
Ave., Minneapolis 8, Minn. 


Are You Looking for New 
Or Reconditioned Valves or Pumps 


559. A 16 page bulletin listing all types 
and makes of new and reconditioned valves 


and pumps is now available on request from: 


Sonken Galamba Corp., Second and River- 
view, Kansas City, Kans. 


Diesel Engines to Help 
You Build Profits 


560. A new 28 page catalog just off the 
press titled ‘“‘Superior Stationary Diesel En- 
gines,” is packed with facts that will help 
_ build profits. For your copy write to 

uperior Engine Division, National Supply 
Company, Springfield, Ohio. 


Need Low-Cost Air 
For Sewage Treatment? 


602. New booklet on Centrifugal and 
Rotary Positive Blowers engineered to fit 
your needs: air for activated sludge; con- 
stant vacuum for filters; priming centrifu- 
gal pumps; measuring sludge gas; water 
treatment. Write Roots-Connersville Blow- 
er Corp., 712 Poplar Ave., Connersville, Ind. 


CONSTRUCTION MATERIALS 
AND EQUIPMENT 


These Wheel Tractors Solve 
Many Hauling Problems 


4. Specifications and full information 
about the new M-M wheel tractors in sizes 
27 HP to 49 HP. Send for copies today. 
Dept. PW, Minneapolis-Moline Power Im- 
plement Co., Minneapolis, Minn. 





Solve Your Drainage Problems 
This Easy, Permanent Way 


70. Useful new 60 page catalog on 
standard corrugated pipe, multi-plate pipe 
and arches and 18 other drainage and re- 
lated products for culverts, sewers, sub- 
drains, flood control, airports, water supply 
and other types of construction. Ask, for 
“Armco Products for Engineering Con- 
struction,” Armco Drainage and Metal 
Products, Inc., Dept. PW Middletown, Ohio. 


Improve Appearance of 
Curbs, Gutters, Sidewalks 


78. Curb and Gutter and Sidewalk 
Forms, including battered face curb form 
especially for modern traffic conditions. 

20 years or more. Send for new engi- 
neering data Bulletin A-20-F, Dept. P.W., 
Heltzel Steel Form & Iron Co., Warren, O. 


Reliable Every Purpose Pumps 


117. New brochure by Gorman-Rupp 
Co., Mansfield, Ohio, illustrates and de- 
scribes many of the pumps in their com- 
plete line. Covers heavy duty and standard 
duty self-priming centrifugals, jetting 
pumps, well point pumps, triplex road 
pumps and the lightweight pumps. 


Strong, Speedy, Low-Cost 
Maintainer Has Many Uses 


130. BG Maintainer, a powerful speedy, 
low-priced machine for light road mainte- 
nance. Full details in illustrated folder. 
Huber Mfg. Co., Dept. P.W., Marion, Ohio. 


Have You Floor Troubles? 


550. Stonhard Company has the an- 
swers for rough, rutted concrete or wood 
floors. 48-page booklet tells all about how 
to resurface them without calling in outside 
help. Address: Stonhard Company, 88 
_— Commerce Bldg., Philadelphia 8, 

a. 


SNOW FIGHTING 


For High-Speed Snow Removal 


. “Frink One-Way Sno-Plows” is 
a four page catalog illustrating and de- 
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310 East 45th St., New York 17, N. Y. 
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scribing 5 models of One-Way Blade Type 
Sno-Plows for motor trucks from 14 up 
to 8 tons capacity. Interchangeable wi 
V Sno-Plow. Sno-Plows, Inc., Clay- 
ton, 1000 Islands, N. Y. 


STREETS AND HIGHWAYS 


Mix-in Place Roadbuilders 
Save on Scarce Labor 


187. Mix-in Place Roadbuilders. Bitu- 
minous Pavers, Concrete Bituminous Fin- 
ishers. Adjustable Spreaders, Forms, etc. 
—4 complete catalogs in one cover, issued 
by the Jaeger Machine Company, 400 
Dublin Ave., Columbus 16, Ohio. 





Here’s Your Diesel Tractor! 


190. Big 48 page catalog describes and 
lists many uses for International Diesel 
Tractors. Write International Harvester 
Co., Dept. P.W., 180 North Michigan Ave., 
Chicago 1, Ill. 


SEWAGE DISPOSAL 


Non-Corrosive, Long Lasting 
Low Cost of Sewer Pipe 


12. Get this new engineering data on 
clad Pub attacks Snciennitely” cuts mainte 
c efinitely. Cuts ma - 

dt E. - rite Dept. P.W., 
ashing- 





nance costs to a minimum. 
National Clay Pipe Mfrs., 111 W. 
ton St., Chicago 2, Ill. 


Valuable Booklet*on Porous 
Diffuser Plates and Tubes 


367. A valuable booklet on porous dif- 
fuser plates and tubes for sewage treat- 
ment plants. Covers permeability, porosity. 
pore size and pressure loss data, wit 
curves. Also information on installations, 
with sketches and pictures, specifications, 
methods of cleaning and studies in perme- 
ability, 20 pp. illustrated. Write to orton 
Company, Bent. P.W., Worcester 6, Mass. 


How You Can Clean Sewers From 
Streets Easily and Inexpensively 


386. 32-page illustrated booklet ex- 
plains how a city can clean its sewers and 
culverts with its own forces using the up- 
to-date Flexible Sewer Rod _ equipment. 
Tilustrates and describes all necessary 
equipment. Issued by Flexible Sewer Rod 
Equipment Co., 9059 Venice Boulevard, Los 
Angeles 34, Calif. 
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How to Make Concrete 
Pipe on the Job 


440. Making concrete pipe on the job 
with local labor is the subject of a booklet 
sent on request by Quinn Wire & Iron 
Works, 1621 12th St., Boone, Ia., manufac- 
turers ef “Heavy Duty” Pipe Forms. 


Concrete Pipe With 
Greater Elasticity 


442. Lock Joint Reinforced Concrete 
Sewer Pipe, Pressure Pipe, Culvert Pipe, 
Centrifugal Pipe and Subaqueous Pipe is 
described and illustrated in bulletins avail- 
bls from Lock Joint Pipe Co., Ampere. 


Save Trucks and Labor 
In City Rubbish Collection 


459. For saving trucks, labor, and 
time in city rubbish collection get details 
of the new Dumpster-Kolector described 
in literature just published by Dempster 
qoemners, Inc., 996 Higgins, Knoxville 17, 

‘enn. 


Packaged Sewage Treatment— 


Just Right for Small Places 


488. Rk. al Sewage Treatment 
Plants specifically developed for small 
communities—100 to 3,000 population. 
Write for full description and actual 


operating data for this type of plant. 
Chicago mp Co., 2348 Wolfram St., Chi- 
cago 18, Ill. 


How to Stabilize Lime 
Softened Water 


498. Engineering Bulletin § describes 
stabilizing lime-softened water by recar- 
bonation, discusses gas production, wash- 
ing, compressing, drying, and applying the 
CO (2). Infileo, Inc., 325 West 25th Place, 
Chicago 16, Ill. 


For All Sludge 
Dewatering 
601. The first filters to be used in 














large scale operation on primary, elutri- 
ated and Guggenheim sludges. Ask for lat- 
est engineering Bulletin P.W. Genera!) 
American Process Equipment Div., 10 E. 
49th St., New York, N. ¥. 


WATER WORKS 


Hydraulic Pipeline Scraper 
For Water and Sewage Mains 


382. For a copy of this compact folder 
on a hydraulic pipeline scraper which 
cleans all kinds of mains from 4 inches to 
14 inches write to Dept. PW, Carver-Stimp- 
son Pipe Cleaning Co., Walters, Okla. 





Solve Corrosion Problems 
With This Special Alloy 


391. “Everdur Metal” is titie of an 
8-page illustrated booklet describing ad- 
vantages of this corrosion-resisting alloy 
for sewage treatment equipment, reservoir, 
and waterworks service. Dept. P.W., the 
American Brass Co., 25 Broadway, N. Y. C. 


To Measure, Mix, Feed 
Chlorine or Other Gases 


397. Everson SterElators. Bulletins 
1063, 1066, 708 and others describe this de- 
vice for measuring, mixing and feeding 
chlorine or other gases in solution. Capaci- 
ties range from %%4 lb. to 2,000 Ib. of =——_ 
24 hours. Address: Everson Manufacturing 
Co., 214 W. Huron St., Chicago 10, Il. 


Helpful Data on Hydrants 


405. Specifications for standard AWWA 
fire hydrants with helpful instructions for 
ordering, installing, repairing, lengthening 
and using. Issued by M. & H. Valve & Fit- 
tings Co., Dept. P.W., Anniston, Ala. 


Complete Data on 
Gates, Valves, Hydrants 
414. Gate Valves. Double disc bronze 
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mounted, sizes 2” to 72”, hand, hydraulic, 
electric or pneumatic operating, rising or 
non-rising stem. Bulletin X. Address: Rens- 
selaer Valve Co., Troy, N. Y. 


Find Your Leaks 
In a Jiffy 


427. For tracing buried pipes and find- 
ing hidden leaks get details of Allen-Howe 
Leak Detectors, Pipe Locators, Dipping 
Needle and Pipe Phones. Ask for new 
circular P.W. 6, Allen-Howe Electronics 
Corp., 150 Main St., Peabody, Mass. 


What You Should Know About 
Meter Setting and Testing 
Equipment 

431. The most complete catalog we 
have seen on setting and testing equipment 
for water meters—exquisitely printed and 
il ted 48-page booklet P.W. you should 


have a copy, of. Ask Ford Meter Box Co. 
Wabash, Ind. 


Do You Have This Data 
On Cast Iron Pipe? 


438. ‘“‘Cast Iron Pipe and Fittings” is 
a well illustrated 44 page — giving 
full specifications for their complete line 
of Sand Spun Centrifugal Pipe, Fire 
Hydrants, Gate Valves, Special Castings, 
etc. Will be sent promptly by R. D. Wood 
Co., Dept. P.W., Public er B 
Independence Square, Philadelphia 5, Pa. 


Interesting Facts About 
Transite Pipe 


445. Two new illustrated booklets, 
“Transite Pressure Pipe’ and “Transite 
Sewer Pipe” deal with methods of cutting 
costs of installation and maintenance of 
pipe lines and summarize advantages re- 
sulting from use of Transite pipes. Sent 
rom by Johns-Manville OP a 
.W., 22 East 40th St., New York 16, N. Y. 





produced this ferric coagulant 


A product of highest quality that is being used by 
many of the larger users and suppliers of water today. 
This Coagulant, Ferri-Floc, has met the most exacting 


requirements in a most exacting field. Whether for 
municipal or industrial uses Ferri-Floc will produce a 
finished product of highest quality. 


Ferri-Floc gives quality,economy and ease of handling. 


TENNESSEE go mm CORPORATION 


Atlanta, Georgia 


TENNESSEE CC 


RPORATION 


Lockland, Ohio 
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FOR IMMEDIATE 
DELIVERY 

AND 

PERMANENT JOINTS 


Hydro-tite, the  self- 
sealing, self-caulking, 
jointing compound 
can be supplied 
promptly in any quan- 
tity at any time from our warehouse stocks 
strategically located throughout the United 
States and Canada. Over thirty years of 
use has proved that pipe joints made with 
Hydro-tite, stay tight. Send for data book 
and sample. 


| ALWAYS USE FIBREX | 


The sanitary, bacteria- 
repellent paper pack- 
ing that is used like 
braided jute. Seventy 
pounds of Fibrex takes 
the place of one hun- 
dred pounds of braid- 
ed jute, with pro- 
portionate savings’ in 
cost. Send for sample. 














HYDRAULIC DEVELOPMENT CORPORATION 


Main Sales Office: 50 Church St., New York, N.Y 





Works: West Medford Station, Boston. Moss 





MECHANICAL 
©Y 
ROBERTS FILTER Mra to 
DARBY, PENNA 


FoOUIPME NT 





THE NAMEPLATE OF 
DEPENDABILITY 


WATER FILTRATION PLANTS AND 
EQUIPMENT © ZEOLITE SOFTENERS 
WHEELER FALSE FILTER BOTTOMS 
PRESSURE FILTERS © SPECIAL 
WATER TREATMENT EQUIPMENT 


The plus values that come with Roberts Filter 
equipment are intangibles of long experience, 
engineering skill and the ability to work with 
others. 

We invite the opportunity to cooperate with 
individuals and organizations interested in the 
correction of water, either for municipal or in- 
dustrial requirements. Your request will bring 
full information on the application of our prod- 
ucts and services. 


ROBERTS FILTER 
MANUFACTURING CO. 
640 COLUMBIA AVE., DARBY, PA. 








Need a Water-Tight 
Pipe Joint? 


449. Full information on “Hydro-Tite” 
jointing compound for bell and spigot pipe, 
together with specifications, instructions; 
and illustrations both on it and “Fibrex” 
sanitary joint packing are contained in 
handsome 48-page booklet. Address: Hy- 
draulic em Corp., Dept. P.W., 
50 Church St., New York. 


How to Estimate Quantity 
Of Joint Compound Needed 


450. The uses of Tegul-Mineralead 
for bell and spigot pipe and G-K Sewer 
joint compound are described in a 16-page 
illustrated booklet issued by Atlas Mineral 
Products Co., Mertztown, Pa. Includes 
oe tables for estimating quantities 
needed. 


Data on High Efficiency 
Well Water Systems 


454. Installation views and _ sectiona) 
scenes on Layne Vertical Centrifugal and 
Vertical Turbine Pumps fully illustrated 
and including useful yr | data sec- 
tion. Layne Shutter Screens for Gravel 
Wall Wells. Write for descriptive booklet 
P.W., Adv. Dept., Layne & Bowler, Inc., Box 
186, Hollywood Station, Memphis 8, Tenn. 


Oil or Water Lubricated 
Turbine Pumps 


456. Oil lubricated turbine pumps with 
om impellers. Five types of heads avail- 
able. Specifications and illustrations in new 
bulletin 6930M-2 issued by Fairbanks, 
Morse & Co., oret P.W., 600 So. Michigan 
Ave., Chicago 5, Iil. 


Want Clear, Soft, 


Iron-Free Water? 

467. Water Softening. The use of the 
Spaulding Precipitator to obtain maxi- 
mum efficiency and economy in water 
so ‘i is described in this interesting 
technical booklet. Permutit Co., 1. an P.W., 
330 W. 42nd St., New York 18, N. Y. 


Are You Thinking About 
A Swimming Pool? | 


472. Data and complete information 
on swimming pool filters and recirculation 
plants; also on water filters and filtration 
equipment. For data, prices, plans, etc., 
write Roberts Filter Mfg. Co., 640 Columbia 
Ave., Darby, Pa. 


Eliminate Taste and Odor 
From Your Water 


474. Technical pub. No. P.W. 207 issued 
by Wallace & Tiernan Co., Inc., Newark 1, 
N. J., describes in detail taste and odor 
control of water with BREAK-POINT 
Chlorination. Sent free to any operator 
requesting it. 


Treating Water With 
Copper Sulphate 


496. ‘Use of copper sulphate in weter 
treatment plants” contains valuable data 
on chemicals, dosage, etc. Ferri-floc Fer- 
ric Sulphate—a new, valuable booklet P.W. 
on coagulation for water and sewage treat- 
ment plants. Write Tennessee Corporation, 
Atlanta 1, Ga. 


Outdoor Water Service Devices 
That Do Not Freeze 


506. Data on anti-freeze outdoor 
drinking fountains, hydrants, street wash- 
ers, etc., contained in Catalog L. 
—— on request to Murdock Mfg. & 

upply Co., 426 Plum St., Cincinnati 2, Ohio. 


Find Buried Pipe and Leaks 


545. Finding Buried Pipe, Leaks is easy 
with the new Featherweight Goldak Pipe 
Locator. An easy-to-read illustrated bul- 
letin tells the full ert, Cane Address: 
The Goldak Co., 1544 W. Glenoaks Blvd., 
Glenade 1, Calif. 














Rough Floors? 


There’s no need to tie-up im- 
portant floor areas or detour 
traffic for floor repairs . . . use 


STONHARD STONFAST. 


STONFAST is 
easy to use, 
you simply 
fill the hole 

to be patched 
and tamp. 


That's all there is to it. STONFAST 
is ready mixed and ready for 
traffic the instant you place it... 
without wait for drying or setting. 











Return the coupon for free 

floor maintenance guide 
and information about 
STONHARD STONFAST. 


STONHARD 


Building Maintenance Materials 
Serving Industry Since 1922 


883 Terminal Commerce Bidg. 
Philadelphia 8, Pa. 


STONHARD COMPANY 
883 Terminal Commerce Bidg. 
Philadelphia 8, Pa. 


Please send floor maintenance guide and 
details about STONFAST. 
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A “REMINDING” NAME 


Reminding you that later in Spring 
production may not keep pace with 
inflow of orders. 

Reminding you that Bronze and Brass 
will continue scarce. 

Reminding you that the way to avoid 
getting your plans messed up is to 
place orders NOW for Murdock Outdoor 

Drinking Fountains and Hy- 
drants. 


Orders placed early get 
preference in delivery dates. 


The Murdock Mfg. 
& Supply Co. 


Cincinnati 2, Ohio 


a Liat 


ee ery 


SELF-CLOS 
ANTI FREE2 
HYDRANT 











FOR SALE 


2 NEW 400 H.P. 
VERTICAL WESTINGHOUSE 
INDUCTION 
MOTORS 
3 phase—60 cycle 
2200 Volt 
700 R.P.M. 


in original crates 
» 
Very Attractive Price 
. 


Write, wire or phone 


SONKEN-GALAMBA 
CORPORATION 


2ND AND RIVERVIEW 
(R-173) KANSAS CITY 18, KANSAS 
THatcher 9243 














THINGS HAPPENING 





Hayse H. Black, former C. of E. of- 
ficer, has been appointed associate pro- 
fessor of sanitary engineering at the 
University of Iowa; congratulations to 
Iowa. . . . James B. Baty, former San- 
itary Corps officer, recently retired in 
the rank of Lt. Col., will probably suc- 
ceed Bob Dixon as associate professor 
of sanitary engineering at Texas 
A. & M. next month. . . . Mark Hollis, 
we understand, has been appointed to 
sueceed John Hoskins, retired, as head 
of the Sanitary Engineering Division 
of the U. S. Public Health Service. 

. Muzaffer Unsal of Istanbul, Tur- 
key, will be the representative in that 
country for the Universal Concrete Pipe 
Machinery Co. of Columbus, Ohio. 

R. Hunter Cochran has been made 
general sales manager of Metropolitan 
Paving Brick Co., Canton, O. He was 
on the War Production Board during 
the war. .. . John R. Lill, chemical 
engineer, has joined the staff of Liquid 
Conditioning Corp. . . . R. J. Nymberg, 
formerly of Gar Wood Industries, has 
been made general sales manager of 
Hercules Steel Products Corp., Galion, 
O. ...E. A. Longenecker has succeed- 
ed as president of Le Roi Co., Milwau- 
kee, C. Pendock, who has been 
made Board Chairman. . . . Gar Wood 
Industries has made Walter C. Robert- 
son a vice-president, E. B. Hill general 
sales manager and R. F. Whitworth 
general service manager. .. . Lucien W. 
Mueller has been elected chairman of 
the Board of Directors, Albert G. Web- 
ber, Jr., president and J. W. Simpson 
vice-president of Mueller Co. ...H. M. 
Cahill has been made sales manager 
of the Small Engine Dept. of the Nord- 
berg Mfg. Co 

A survey to cover a strip about 2,000 

ft. wide and 20 miles long to serve 
as the basis for planning a modern 
expressway near Harrisburg, will be 
made by aerial methods by Lockwood, 
Kessler, Bartlett, Inc., of Brooklyn. The 
overall engineers are Modjeski & Mas- 
ters. Scale of the map will be 1 inch 
to 100 ft., with 2-ft. contours. 
The 15 members of the Minnesota 
Federation of Engineering Societies will 
hold their third annual Exposition and 
twenty-sixth annual Engineering Con- 
vention Feb. 11 to 14 at St. Paul. ... 
A 16mm. motion picture sound film 
showing zine coating of water and oth- 
er pipe by the hot dip galvanizing 
process has been announced; for in- 
formation on copies, write Stuart J. 
Swensson, 1611 First National Bank 
Bldg., Pittsburgh 22, Pa. . . . Charles 
M. Upham of the American Road 
Builders’ Association says that the 
Marshall plan will require some Amer- 
ican road-building equipment, though 
as compared to the total of the plan, 
the amount involved will be small. To 
avoid shortages and price increases, he 
recommends careful study of actual 
needs. 
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